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CALL YOUR 


REPRESENTATIVE 


Quick-connective couplings are the main business of 
the Hansen representative, but so are fluid line circuits. 
By the very nature of his job he is thoroughly familiar 
with practically every type of hook-up. He knows what 
works—and why it does. 


When you need help in a hurry—either when you run 
into difficulties—or when fluid line circuits are being 
planned or altered—make use of his know-how. You'll 
welcome the help that he can give you. 


REPRESENTATIVES 


HARRY A. NEFF 
The Neff Engineering Co., 
Fort Wayne, indians 


Provides practical engineering 
service based on yeors of close 
contact with hundreds of pnevu- 
matic and hydraulic installa- 
tions in the State of Indiana. 


BALTIMORE DAYTON LOS ANGELES PHILADELPHIA 
BIRMINGHAM DENVER LOUISVILLE PITTSBURGH THOMAS H. NEFF 
SUPFALO DETROIT MILWAUKEE SAN FRANCISCO The Neff Engineering Co., 
PT. WAYNE MINNEAPOLIS SAVANNAH Milwaokee, Wiscoasia 
CLEVELAND HARTFORD NEWARK SEATTLE 
Offers sales and application 
DALLAS KANSAS CITY NEW ORLEANS ST. Louis engi ing on ole end hydrev- 
MONTREAL TORONTO VANCOUVER lie equipment to the metal, 
Export Department: Cleveland rubber, plastic, and poper 
industries in Wisconsin. 


ICK 


One-Way Shut-oF 


AND 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


INSTANT 


TIC Flow 
OR SHUT-OFF 


Two-Way Shut-Off 


ALSO STRAIGHT-THROUGH Qu; 
ICK-C 
COUPLINGS 


FLUID LINE TROUBLES...and 
“are. being planned | 
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ae ny 
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CONTROLLED POWER 


HANNA FEATURES: 


© Cup-type piston packings ore synthetic impregnated 
leather for maximum flexibility with minimum porosity. 
Spring-backed to assure uniform contact with tube. 
Packings ore chrome-tanned to provide smooth finish 
and minimize friction. 

@ self-adjusting “V” type rod packings are spring-backed 
te automatically compensate for wear and permit solid 
fit of gland to front head. 

© Cushion sleeves are made of bronze to insure long life 
and inhibit corrosion. Cork washer facilitates cushion 
alignment with head and acts as seal. 

Replaceable bali-type check valve is mode of bronze 
for corrosion resistance and maximum life. Designed for 
@ quick stort under full power on return piston stroke. 

© Brass, non-corrosive cylinder tube with smooth bore 
contributes to long life of piston packings. 


All the power in the universe is of no use to anyone 
unless it’s controlled. Hanna L-P Fluid Power 
Cylinders provide simplified, precision control of 
power ranging from a few pounds to fifteen tons. 
Their exclusive design and construction features 
assure dependable control of power that’s carefully 
matched to the motion required. These sturdy cylin- 
ders are available in a variety of standard mounting 
styles to meet specific requirements. Note the ex- 
clusive Hanna features that contribute to their 
superior performance. Better still, refer your power 
motion problems to a Hanna engineer. You'll find 
him listed in your local classified telephone direc- 
tory. And you'll find him well qualified to help solve 
your problems economically and efficiently. 


No. 236 


Hanna Engineering Works 
1743 ELSTON AVENUE © CHICAGO 22, ILLINOIS 


HYDRAULIC AND PNEUMATIC EQUIPMENT © CYLINDERS + VALVES « RIVETERS 


| Push! Pull! 
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Western Electric Company, manu- 
facturing unit of the Bell Telephone 
System, originates, designs and 
builds many of the special machines 
it uses in its own manufacturing 
processes. It also maintains unceas- 
ing pressure to improve upon ma- 
chines already in operation, for 
optimum performance, for better 
product, for lower costs, for freedom 
from trouble. 

Its use of Oilgear Fluid Power 
Drives and Transmissions has been 
increasing because, in the worcis of 
their engineers, Oilgear enables 
them among other things to syn- 
chronize many machine components 
easily and economically. A good 
example of all these points is the 
“short haul’ video cable 
wrapping machine pic- 
tured above. 

This machine was de- 
signed and built by the 
company’s own men some 
years ago. For optimum 


Its use of Oilgear Fluid Power 


performance, the speed of the heads 
should be easily and independently 
variable and the direction of rotation 
instantly changeable because the 
lay and pitch of the wrappings must 
be varied according to the require- 
ments of the run. Moreover, the in- 
side contour of the tube formed by 
the wrapping should be smooth and 
uniform so as to avoid setting up 
echo waves that interfere with trans- 
mission and vitiate signal strength. 

Because of these requiremen‘s, a 
new drive was installed something 
over 4 years ago. A line shaft drives 
five Oilgear Fluid Power Transmis- 
sions, one at each machine head 
and the capstan. 


OILGEAR 


ror 


The results were these: uniformity 
and control of tension are so good, 
the machine runs at 4 times its 
former machine speed; it is easy to 
vary speed and direction of rotation 
of each individual head; eccentric 
heads gave way to concentric heads, 
and supply spools are now loaded 
to full capacity instead of “th to 
“%th as before; the machine is 
stopped less frequently for loading. 
Maintenance on the former drive 
was involved and frequent—on the 
Oilgear equipment it has been 
simple and negligible. 

There is some reason to suspect 
that Oilgear Fluid Power with its 
wide range of advantages may solve 
some of your machine design prob- 
lems and make the results 
very pleasing and profit- 
able. Why don’t you really 
find out? THE OILGEAR 
COMPANY, 1564 West 
Pierce Street, Milwaukee4, 
Wisconsin. 
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Saving Air 


We had an interesting visit last 
summer with Tom Sykes who heads 
the research and engineering de- 
partment of the Toronto Daily Star. 
Some years ago, the management 
of this progressive newspaper set up 
an engineering department to de- 
velop methods and equipment for 
producing newspapers. One of the 
developments is the paper baler de- 
scribed in this issue. 

One of the features of this ma- 
chine is a patented air saver valve. 
With this valve, air used on the 
forward stroke is also used to re- 
turn the cylinder. The article tells 
how it operates. 

Because we don’t think about ma- 
chines when we read “Pogo”, we 
hadn't expected to find a bustling 
engineering group in a busy news- 
paper operation. It is of course a 
logical department to have in a 
newspaper plant. It takes many ma- 
chines to turn out that daily paper 
product at high speed and in large 


quantities. 


Reprints of the 32 page circuit sec- 
tien which appeared in January are 
available. Single copies 50c; 40c¢ in 
lots over 50; 35¢ in lots over 100. 


Round Table on Nonflams 


One of the most interesting ses- 
sions of the 1953 National Confer- 
ence on Industrial Hydraulics was 
the discussion about nonflammable 
fluids. We felt that the question 
period was most valuable because 


the questions from the audience 
undoubtedly are a measure of 
the questions to which engineers 
throughout the country would like 


* answers. 


In this issue, we've printed the 
question and answer period. Ably 
chairmanned by Texas Company’s 
Jack Van Gundy, the panel included 
H. Stuart Litzinger, Monsanto 
Chemical Company; W. H. Millett, 
Carbide and Carbon Chemicals 
Company, Division of Union Car- 
bide and Carbon Corporation; 
Don P. Morrell, Ford Motor Com- 
pany; James Robinson, Vickers, 
Inc.; Carl E. Schmitz, Crane Pack- 
ing Company. 


Servo Pump 


One of the best examples of servo 
design is applied to the operation 
of a variable volume pump. Pump 
delivery can be made to respond to 
a signal. How this is accomplished 
is described in Norton Williams’ 
article. 


Smooth Operation 


This month’s guest editor, Joe 
Clancy, tells about a low press are 
hydraulic system on a special fur- 
nace application. All movements 
had to be as gentle as possible; any 
vibration or shock could spoil the 
work. Flow control valves control 
speed in both directions of cylinder 
travel. A low pressure system mini- 
mizes shock as the electrically actu- 
ated valves shift. 

Joe Clancy, who has been with 


the Gibson Engineering Company 


since 1945, has worked with many 
customers in the New England area 
on pneumatic and hydraulic appli- 
cations. In his article you'll find 
data on the electrical control circuit 
for timing the hydraulically pow- 
ered motions. 


Pump Control 


Ben Blake and Allan Steel of 
Scovill Manufacturing Co. in Water- 
bury, Connecticut have written an 
article which shows their method of 
controlling pump operation on large 
extrusion presses having a water 
hydraulic pump-accumulator sys- 
tem. To obtain an efficient control 
which does not require continuous 
maintenance, they designed a new 
level sensing device and valve actu- 
ating mechanism. 


Next Month—TOOLING 
During the week of April 26th, 


we will join thousands of engineer- 
ing and manufacturing personnel at 
the American Society of Tool Engi- 
neers Industrial Exposition. AP- 
PLIED HYDRAULICS will have 
booth 2160. We hope to see you 
there. 

Articles for our April issue are 
being selected to show “How to Use 
Fluid Power for Better Tooling”. 
There will be many short articles 
giving you ideas on how to use air 
and oil to clamp, index, and feed 
machine members. You'll read 
about successful designs for safety, 
high production, and economy. 
There will also be design ideas for 
material handling and test equip- 
ment and air powered tools. 


APPLIED HYDRAULICS 


‘ 
Fluid Power Lines 
a 


Ailen Hid, Cap Screw 


PRECISION DYNA-SEAL 


Fiberglas Cover 
Retaining Ring 


Floating Anchor Nut 
Outer Flange 


This immersion proof case, designed by Cc) 


the ConRay Corperstion, of Dayten, Ohic, 
provides a perfect example of efficient Dyn Wh eal 


sealing with Precixion Dyna-seals. Engi- 


neered for moulding from Fiberglas im- Synthetic rubber sealing member 

pregnated thermo-setting resin, the case bonded to steel ring for sealing cir- 

is designed te protect electronic equipment thang surface — ne grooves 

during storage or shipping, It is immersion : 

proof, vapor proof, resistant te chemical 

and mechanical damage. Dyna-seals allow rivet heads, cap nuts, flanges or special 

long term sterage without breakdown of fittings. Excellent for service with petroleum 

sealing action and permit equipment to be products, water, many other fluids ond 

placed in service without delay. gases. Precision a will 
Precision Dyna-seals provide the sim- 

ple solution to many sealing problems. No 


recision Rubber Products 


Dept. 3110, Oakridge Drive, Dayton 7, 0, Conadian Plant at: Ste. Thérése de Blainville, Québec 
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SOLENOID 
VALVES 


SOLENOID VALVES for work- 
ing pressures to 3000 psi. De- 
signed for remote control of 
hydraulic systems, and handling 
non-corrosive fluids. Poppet 
construction eliminates leakage. 
impregnated coils are oil and 
moisture resistant. Available in 
100-220 Volt A.C. 


CHECK VALVES 


CHECK VALVES One piece construction— 
no welds to crack. Nylon Poppet assures 
pa service. Light weight aluminum 


ADJUSTABLE pressure drop. Available in #4", 


ADJUSTABLE FLOW 

for cylinder speed control over a 50° 

range for pressures to 3000 psi. Meets UNLOADING 

requirements for cylinder speed adiust- VALVES 

ment yet maintains constant speed re- 

UNLOADING VALVES. for system 

Rinerles ote, Four tings without continuous readjust- 

| inch. Overes length ment. Hardened poppets eliminate 

nches. passages assure maxi- 
ow minimum pressure loss. 


ENGINEERING COMPANY : 
MUSTER AVENUE EVANSTON, ILLINOIS. 
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One line break with flammable fluid, 
causing a costly shutdown, moved 
Spang-Chalfant to switch 

to Monsanto Pydraul. Long-lasting 
and noncorrosive, Pydraul reduces 
make-up rates by as much as 80%, 


Steel fingers, powered by 800 gallons of fire- 
resistant Pydraul, pick up white-hot billets 
as though they were cigarettes, moving 
them in and out of the 2250° F. heat. This 
loading operation stops only once a week. 


PYDRAUL STOPS FIRES BEFORE THEY START 


Monsanto Hydraulic Fluid Helps 
Steel Furnace Operate 160 Hours a Week 


OPERATING CONTINUOUSLY \o keep up with pro- 
duction schedules, this Hagen Rotery furnace 
at the Spang-Chalfant plant of The Na‘ional 
Supply Company is equipped with a hydraulic 
loading boom actuated by fire-resistant 
Pydraul F-9. 


BEFORE PYDRAUL F-9 was adopted, a line con- 
taining flammable fluid broke—shutting the 
furnace down for six hours. In addition to 
damage to electrical connections, the down- 
time was expensive in terms of lost production. 


ant properties. A ruptured hose connection 
sprayed Pydraui over hot billets and into the 
furnace door. This time, however, there was 
no damage to equipment or injury to personne!. 
Only a minimum of production time was lost 
while the hydraulic system was refilled. 


AFTER PYDRAUL WAS INTRODUCED, one inci- 
dent demonstrated dramatically its fire-resist- 


COMPANY, Box 478, 
St. Louis 1, Missouri. 


% 
Pydraul: Reg. U. 8. Pat. OF. “a ic 
booklet on Pydraul. 
Chemicals ~Piasrics | 
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Yes, we say it emphatically! Strange as it may sound, 
we eliminate oil coolers and relief valves from most of 
our hydraulic systems, even on continuous duty cycles. 
We are able to do this because of our extremely low- 
leakage valves, high efficiency cylinders and automatic 
pressure responsive packaged pumping units. 


You know what this means, of course; better per- 
formance at lower operating and maintenance cost. 


Remember we ave not mass producers of ““Off-the- 
Shelf’ items . . . we build quality Hydraulic equipment 
for heavy duty service to your requirements. We wel- 
come your call or visit. 


Quabig- EQUIPMENT for Quabit- PERFORMANCE 


BENJAMIN LASSMAN & SON  -~— Route 8, GLENSHAW, PA. 


/ f 
\) () \\ 
| 
(@ 
4s 
; 
t 
4 
ee 
| 
> 
8 Circle 74 on Reader Service Card APPLIED HYDRAULICS 


Custom built — 
Jor adaptation 


Vite today for catalog cortaining 


WwW 
on which you can describe 
your requirements 


Performance Curve 


Check this typical WEBST R 
Hydraulic Pump 


PERFORMANCE CURVES FOR &NCS GEAR TYPE PUMP 
OPERATING AT 1000PSi WITH SAE NO.10 Oil AT 120°F 


T 


© It will pay you to get the facts about WEBSTER Gear- 
Type Hydraulic Pumps before buying any pump. Here is 
a complete line of rugged, dependable pumps from 10 
gph. to 10 gpm., engineered to operate efficiently at pres- 
sures up to 1200 psi. at speeds of 3600 rpm. or less—-90 
types of WEBSTER Oil Hydraulic Pumps of various designs 
and capacities to meet the widest range of requirements ! 

® WEBSTER pumps are the product of skill acquired 
during nearly a quarter-century of experience. They have 
established an enviable reputation for efficient, depend- 
able operation. All WEBSTER pumps lend themselves read- 
ily to many forms of adaptation—and to modification for 
special installations. All are available with built-in relief 
valve, if desired. 

e Whenever you require pumps for lubricating, oil 
circulating, filtering, transfer or quiet hydraulic power 
applications, we invite your inquiries. 


performance charts and pump data sheets 


OIL HYDRAULICS DIVISION 


WEBSTER ELECTRIC 


RACINE, WISCONSIN 
asusuen 4 Respons 
ae and Fair Dealing 
an Obligation” 


MANUFACTURERS OF A COMPLETE LINE OF OIL HYDRAULIC PUMPS 
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USEFUL LITERATURE 


HYDRAULIC PUMPS... The Dudco Division 
of the New York Air Brake Company, has re- 
leased an 8 page bulletin No. DP-300, which 
pomts out features and gives selection data for 
the complete line of dual-vane hydraulic pumps. 
A series of technical drawings, cut-away photos 
and performance data charts illustrates the fea- 
tures of the pumps. All of the features of the dual- 
vane pump are outlined. Other sections of the 
bulletin cover mounting, hydraulic fluids and 
double pump capacity combinations. Installation 
dimensions are shown complete with drawing. 
Performance data is also included for the several 
different pumps. 
Circle 151 on Reader Service Card 


AIR AND HYDRAULIC CYLINDERS... A 
new bulletin # 800 has been prepared by the Air 
and Hydraulic Division of Lindberg Engineering 
Company. The standard catalog line of heavy 
duty air and hydraulic cylinders are described 
in detail along with the features of each. Descrip- 
tions of large, special custom built heavy duty air 
and hydraulic cylinders are also included. 
Circle 152 on Reader Service Card 


GAUGE SAVER ... for protection of gauges, 
instruments and pressure elements in hydraulic or 
pneumatic systems is described in a bulletin S-214 
released by Sprague Engineering & Sales Corp. 
Several sizes are available for pressure ranges 
from 10 to 5000 psi. The bulletin gives the fea- 
tures, specifications, adjustments and installation 
details. Additional features described is the auto- 
matic shut off of low range instruments, the pro- 
tection of pressure elements from unusual surges 
and overrange protection of instruments in hy- 
draulic systems. The method of just how the 
gauge saver operates is completely told. Service 
and maintenance instructions and mounting in- 
structions are also included. 
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HYDRAULIC SERVO VALVE .... which is 
a two stage hydraulic valve employing a mechan- 
ical feed back and which can apply a force up to 
150 pounds to clear any jamming is described in 


For more reviews of Free Literature turn to page 122 


You'll find many valuable production 
and design ideas in publications de- 


scribed here . . . copies will be 
sent you free without obligation 


a bulletin prepared by Sanders Associates. Inc. 
It is explained that interfering particles such as 
wire, sludge or dirt are literally sheered in two. 
The torque motor is sealed against magnetic par- 
ticles. The valve is illustrated in cut-away view. 
The sealed solenoids can be seen, also the pilot 
valve, control valve and the feed back arm. Di- 
mensional data and specifications are included. 
The valve was designed for the transformation of 
low level electrical energy into controlled hy- 
draulic energy. 
Circle 154 on Reader Service Card 


POWER TRANSMISSION EQUIPMENT... 
products of Lovejoy Flexible Coupling Co. are 
presented in an 8 page booklet. Featured are flex- 
ible couplings, variable speed pulleys and trans- 
missions, and universal joints. Bore sizes of the 
flexible couplings range from solid to 9% in with 
load ratings from fractional to over 800 hp. The 
smaller sizes are die-cast aluminum. The medium 
duty group are of high quality semi-steel, the 
heavy duty bodies are steel forgings or other 
equivalent metals. The load is transmitted by 
compression of the wear resistant cushion ma- 
terials. Variable speed pulleys from % to 8 hp 
and variable speed transmissions from % to 5 hp 
are completely described. A complete listing of 
the universal joints is given together with perti- 
nent data. 
Circle 155 on Reader Service Card 


SWIVEL JOINTS ... designed for high pressure 
hydraulic use are presented in Catalog No. 269, 
released by Barco Manufacturing Company. 
Features of these joints are self-alignment and 
vibration absorbtion. They are designed for 360 
degree rotation. A cross sectional view shows the 
construction of the unit. Standard styles and 
sizes are illustrated showing installation dimen- 
sions for various sizes of tubing. Styles shown 
are standard and are suitable for a wide range of 
applications. Modifications can be made in stand- 
ard designs, allowing for variations of dimensions 
and mounting brackets. This bulletin will be of 
assistance during preliminary design stages. 
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for the best performance, 
for long life and satisfac- 
tion—all along the line— 
from manufacturer to user. 
Check your needs on the 
following list: 


COUPLINGS 


Swivel Female 


STRAIGHT AND 
ANGLED ADAPTER 
UNIONS 


for Ur catalog 103 
on Eastman Hose Coup- 
lings and Bulletins 2318 
& 2328 on Straight and 
Angled Adapter Unions. 


| _ HOSE ASSEMBLIES | 


j Eastman | helps ‘EM D 


| 


Thanks to hydraulic power, many a man’s 
job on the farm is a boy's job now ! Finger- 
tip hydraulic control does away with ach- 
ing arms, dog-tired from day-long tugging 
at levers to raise and lower tillage tools. 

Massey-Harris, shipping agricultural 
tractors and implements to 106 countries 
the world over, has developed some of the 
raost ingenious hydrwulic controls to meet 
the needs of modern contour farming — 
controls which not only do most of the 
hard work—but do it automatically | 

EASTMAN Hydraulic Hose Assemblies 
carry oil at 1000 psi from the Massey- 
Harris 2-Way, 2-Speed “Depth-O-Matic” 
Hydraulic Control to raise and lower trac- 
tor mounted implements smoothly, easily, 
swiftly. Synchronized slave cylinders 
handle harrows, discs, plows. 


Massey-Harris “Selective Control” main- 


EASTMAN Hydraulic Hose Assemblies 


on Massey-Harris Tractor. 


tains uniform cultivator penetration on 
hillside contour slopes, pictured above, 
through independent action of right and 
left gangs. Delayed Action” permits raising 
front and rear gangs independently at con- 
tour points, also permits shovels to leave 
and enter soil at same point at ends of rows. 


Other users of EASTMAN Hydraulic 
Hose Assemblies in the agricultuzal field 
include: Allis-Chalmers Mfg. Co.; J. I Case; 
John Deere Co.; The Farmhand Co.; Harry 
Ferguson, Inc.; Horn Manufacturing Co.; 
International Harvester Co.; Minneapolis- 
Moline Co.; Ottawa Steel Products Co.; 
Super-Six Manufacturing Co.; A. F. Wagner 
Iron Works. 

Look to EASTMAN —/first in the field — 
for continued leadership in “Safeguarding 
the Lifelines of Mobile Power’’—in Indus 
try and Agriculture ! 


MANUFACTURING COMPANY 


Since 1914 


Dept. AH-2, Menitewes, Wiscoasia 


massey- 
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hat type of O-ring 


performs best? 


Laboratory tests prove one type of O-ring seal has 
greater tensile strength and longer flexing life—injection 
molded O-rings produced by Minnesota Rubber. Why? 

Ordinary O-rings are conipression molded—a process 
that forms extrusion or “flash” resulting in weakening 
trimming blemishes at the parting line and variations 
in the cross-section of the molded part. 
Minnesota Rubber O-rings and custom molded parts 
are made differently. The exclusive injection molding 


process eliminates all machine trimming and rubber 
flash on the sealing surfaces. Constant result: O-rings 
and special rubber parts with smoother surfaces, tougher 
structure, higher density, longer life—with tolerances 
closer than + .001 inch. The cost? Lower 

than the industry average! 
No matter how tough your O-ring problem, Minnesota 
Rubber will help you off the horns of your dilemma. 
Write today for complete details. Ask for the free 
catalog 9-B, “O-rings”, for helpful information. 


Minnesota Rubber and Gasket Company 
3630 Wooddale Avenue, Minneapolis 16, Minn. 


Dept. 301 
Phone MOhawk 9-6781 
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RACINE 


ALL COMPONENTS 
FOR ANY HYDRAULIC CIRCUIT 


WRITE FOR NEW CATALOG AND 
NAME OF NEAREST FIELD OFFICE. 
Complete Engineering Service 
Available without charge. Address: 


ACINE HYDRAULICS. 


4 
; 
4 ~ 
a RACINE, WISCON 
& MACHINERY, INC. RACINE, WISCONSIN a 
March, 1954 


Components, tools and equipment designed to 
improve operation of fluid pwer systems care 
described here . . . for more information fill 
in and mail the post card bound in this issue. 


NEW PRODUCTS 


DIAL INDICATOR 
for inside diameters 


Designation: Diametrick 

Features: For the improved 
checking of “O” ring and snap 
ring grooves. It is applicable to 
other inside diameters. Embody- 
ing some features of a height 
gage, the indicator will check 
holes from 1.375 in. to 3.625 in. 
in diameter and will expand to 
measure grooves as deep as %4 
in, Other sizes are available for 
smaller and larger bores. Inac- 


PULSATION DAMPENER 
... for gage and governor lines 


Designation: Micro-Bean 

Size: Female threads 4 and % 
in. 

Features: The device is equipped 
with a filter of stainless steel to 
prevent corrosion. The body is 
all brass for 3000 psi or steel 
with stainless steel microvalve 
for 6000 psi or all stainless for 


MOISTURE SEPARATOR 
. « « for horizontal air 
and gas lines 


Designation: 31-N 


Design: Installs in minimum 
space, occupying scarcely more 
than the section of pipe it re- 
paces. Is self cleaning and may 


CONTROL VALVE 

for gas pressure bottles 
Designation: MV 57 

Features: The valve is an inter- 
nally piloted, high capacity, 5 in 
1 control valve, featuring on-off 
pressure relief, drain, gauge and 
check operations in one unit, in- 
stant reaction at working pres- 
sures to 350 psi. 


curate feel is replaced by posi- 
tive indicator readings, easily set 
to masters, gage blocks, microm- 
eters and snap gages. All bear- 
ings and adjustments are outside 
of work. It is useful also as a 
caliper in the tool room. It has 
extensive use by maintenance 
men in checking air and hydrau- 
lic cylinders for replacement 
parts. 


Engineering 
Saginaw, Michigan 
Circle 201 on Reader Service Card 


10,000 psi. The valve has a 96 to 
1 taper to eliminate stem and 
screw compression strain. When 
installed ahead of a gage or gov- 
ernor, jitters of the gage point- 
er are minimized, pulsation is 
dampened and the line flow is 
smoother. 
J. A. Campbell Company 

Long Beach 7, Cal. 
Circle 202 on Reader Service Card 


be used with a wide range of 
pressure. Construction is fabri- 
cated steel. Centrifugal force 
principal is applied in the sepa- 
rator for removing entrainment. 


Wright-Austin Company, 
Detroit 7, Mich. 
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Specifications: Air pressure 3500 
psi, operating temperature —65 
to 165 degrees, pressure relief 
blows off at 3500 psi and resets 
at 3100 psi and the pressure re- 
lief valve is provided with man- 
ual water drain. 
Merotta Valve Corp., 
Boonton, New Jersey 
Circle 204 on Reader Service Card 
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THOMSON HURRYCANE LOADER—»b 
For Dependable Protection On All 
Hydraulic And Low Pressure Liquid Systems 


The BALANCED Synclina! Design of Marvel Filters provides that all-important 


balance between maximum active filterin 


When Hydraulic Muscles Handle The World's 
Heaviest Agriculture Crops 


Mechinery Co. 
and manufacture of this 


Engineers Depend on 


MARVEL 
SYNCLINAL | 


FILTERS 


The problem of maintaining clean oil for the vital hydraulic system 
of Thomson Hurrycane Loaders was solved with the installation of 
Marvel Synclinal Filters as standard equipment. 


The loading of sugar cane, with yields of 20 to 30 or more tons per 
acre puts this equipment to a severe test. In many cane growing 
areas, leaves are burned from the cut cane before it is transported 
to the mill, leaving a sooty residue which envelops the equipment in 
such a fog of dust that operators are forced to wear respirators. 


Furthermore, Thomson Loaders are used in cane growing countries 
throughout the world including equatorial areas where constant and 
excessive high temperatures further complicate hydraulic problems. 
Marvel Synclinal Filters have proven their ability to perform this 
double duty in the efficient filtration of hydraulic ofl under such 
adverse conditions. 


area and sufficient capacity for 


SUMP TYPE 


Standards 


storage of filtered out particles. In the plants of America's industrial giants 
as well as in smaller plants, Marvel Synclinal Filters are doing an excellent 
job protecting machines and increasing production. They are proving their 
superiority in the one real test-—ON THE JOBI Marvel clinal Filters op- 
erate longer between cleanings, require less attention, reduce down time, and 
in short, achieve more production with less maintenance. Not only plant 
operators, but also over 400 manufacturers of hines have recognized the 
superiority of Marvel Synclinal Filters and now install them as original 


equipment. 

A SIZE FOR EVERY NEED 
For filtering in hydraulic and other low pressure oil systems. Sump and line type 
models available in capacities from 5 to 100 g.p.m., and in mesh sizes rang- 
ing from coarse 30 to very fine 200. All models may be quickly disassembled, 
cleaned and reassembled on the spot by any workman. Line models operate 
in any position and are easily serviced without disturbing pipe connections. 


IMMEDIATE DELIVERY 


Marvel not only delivers a top grade filter in both quality and performance, 
but delivers IMMEDIATELY. {f desired, shipments are made the same day 


orders are received. 


In response to the great demand, we have 
adapted both our sump and line type 
models for use in all water filtering ap- 
plications. No changes have been made in 
the basic synclinal design. 


WATER 
FILTERS 


MARVE Urgineering (Ompany 


O25 WEST JACKSON BLVO., CHICAGO 6, 


MARVEL ENGINEERING COMPANY AH-3 
625 W. Jackson Bivd., Chicago 6, 


Catalog #106 for Oll Filters 
Cetaleog #300 for Water Filters 


send me 


Phone Frankiin 2-4431 


: 
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Greer Dual Hose Tester, used for B-47 hose 
lines, checks from one to six hose lines or 
similar production components with pres- 
sures to 25,000psi in covered burst chamber. 


Greer Portable Hydraulic Test Machine pro- 
vides hydraulic test fluid for checking hy- 
draulic systems of modern aircraft. Handles 
flows up to 20 gpm and pressures up to 3400psi. 


Field Offices: 
2832 East Grand Boulevard, Detroit, Michigan * 
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New Products 


Continued 


GREER TOPIC 


Greer Stationary Hydraulic Accessories Test Stand, shown here in Ford’s Kansas City 
Aircraft plant, provides a shop type machine to fully check hydraulic system acces- 
sories including system pump at flow rates up to 20gpm and at pressures up to 3400psi. 


How Greer 
Helps Ford 


Greer Test Machines check 
complex B-47 components 
at FPord’s Kansas City plant 


This year is the fiftieth anniver- 
sary of the Ford Motor Company. 
Their entire history is one of qual- 
ity products, economically pro- 
duced. One of the reasons for Ford’s 
extraordinary record has been its 
high standards of quality control. 

To help maintain these high 
standards in the manufacture of air- 
craft components, Greer test equip- 
ment is at work in Ford’s Kensas 
City aircraft plant. Complex B-47 
components are put through rigor- 
ous inspection to determine their 
air-worthiness. 

Walk into virtually any plant in 
the aircraft industry and you'll find 
Greer equipment at work. Most of 
the units are standard equipment 
ordered directly out of a catalog 
(yours on request). Other units were 
specially built to out-of -ordinary 
specifications by the famous Greer 
engineering department. These men 
are ready to go to work for you. 


Greer Hydraulics inc. 454 Eighteenth Street, Brooklyn 15, New York 


1908 West Cermak Road, Chicago, Illinois * 25 South Main Street, Dayton, Ohio 


and sales representatives in all principal cities 
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SOLENOID VALVES 
« In cast iron 
and cast steel 


Size: % to 2 in. 
Design: Designed for handling 
all media normally injurious to 
bronze or brass not harmful to 
ferrous metals. Features include 
stick-free internal design, stain- 


less steel hooded pilot seat screw 
for more positive closing action 
and Teflon disks to all media ex- 
cept hot flourine. Removable in- 
serts are used throughout the 
complete range of sizes. Neo- 
prene “O” rings seal joints and 
prevent leakage. Pressures range 
to 1000 psi at 200 F. and 500 psi 
at 450 F. 
Atkomatic Valve Company, 
Indianapolis 25, Indiana 
Circle 205 on Reader Service Card 


HIGH SPEED REVOLVING 
JOINT 
. «+ for use on brakes and 
clutches 


Size: % in. straight threads. 
Design: Consists of only seven 


parts. It contains a high speed 
bearing lubricated for life. Low 
turning torque; rotating seal is 
nonporous, heat treated carbon. 
The stationary seal is a standard 
oil resistant “O” ring. 


icago 31, Hil. 
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For more New Product 
Information turn to page 104 
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FREE USEFUL LITERATURE 


Pressure Switch Selection Chart provides an easy 
method of finding a pressure switch for your specific 
application. This tabulation helps you define your re- 
quirements and saves you time in finding the correct 
switch for your job. 

Check number M3 on the coupon below. 


Piston Pressure Switch bulletin describes in detail 
the entire service range from 15 to 3000 P.S.I. (7000 
P.S.I. proof pressure). Belongs on Production Equip- 
ment, where millions of cycles are ex » and on 
Original Equipment, where flexibility and price are vital 
factors. 

Check number 9612 on the coupon below. 


Bourdon Tube Switches for pressures to 12000 


P.S.1., single setting, housed models and skeleton models | 


are covered in detail in these pages. 
Check number 312 on the coupon below. 


Diaphragm switches for vacuum and pressures to 
120 P.S.1., single setting, are fully described and illus- 
trated in this bulletin, complete with tabulation of Ad- 
justable Ranges and Actuation Values. 

Check number 420 on the coupon below. 


The “Shear-Seal” Principle is a revolutionary twen- 
tieth century advancement in valving extreme pressures 
as well as low pressures and vacuum. The only known 
method to achieve leakproof closure and maintain or 
improve sealing qualities with use. This patented princi- 


erg illustrated and discussed in a comprehensive bul- 


Check number BV-2 on the coupon below. 
Solenoid “Shear-Seal” Valve Catalog gives complete 


information on line of shut-off, diverter, 3-way and 4- 
way selector, and 3 position selector valves for Air, 
Water, and Oil Service to 3000 P.S.I. 

Check number |B-2 on coupon below. 


Solenoid Air Valves, the famous Crescent 3-way and 
4-way valves, are catalogued with complete technical 
description in this eight page brochure. Where long 
service without valve maintenance or solenoid trouble 
is essential, these valves have become standard. 

Check number 3C-! on the coupon below. 


New 20 page catalog includes all basic information 
on Barksdale Manual Shear-Seal valves, Solenoid Shear- 
Seal valves, Meletron Pressure Switches, and Crescent 
Air Valves. 

Check number 3G on coupon below. 


5125 Aleoa Ave. L. A. 54, Calif. 


96120 #3120 42079 


BV2 0 I1B20 30 
Name 
Compeny 
Address 
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It belongs where millions of cycles are expected, on pro- 
duction equipment, where — A troubles are taboo, 
The original equipment manufacturer can profit by these 
additional advantages: Extreme flexibility — the same 
body kit converts to an infinite number of service condi- 
tions by simply changing fitting kits. High proof pres- 
sure even at low settings — protection against surge dam- 
age. from vibration or harmless 
line surges. Switch any position — 
no levelling or balancing required. Mounting br 

up and down and 360° around the neck of 
the switch. Tamperproof external adjustment. All this 
and more at a jow price, due to production savings with- 


Write for bulletin 9612 
and the chart on "How 
to select the correct 
model Barksdale-Mele- 
tron Pressure Actuated 
Switch for your Appli- 
cation.” 


BARKSDALE 


VALVES 


5125 Alcoa Avenue, Los Angeles 58, Calif. 
"7 
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Design engineers at the Galion Iron Works and Manufacturing 
Co. of Galion, Ohio, developed a simple, foolproof hydraulic contro! 
system for their line of motor graders. It offers a high degree of 


At tube-bursting pressures Parker Trip/e-/ok fittings remain in- 
tact with absolutely no leakage or distortion. They also hold leak- 
proof over ranges of extremely hot and cold temperatures. 


= 
re 
accuracy, safety, and dependability and has proved to be 


an outstanding success. One reason: Galion engineers speci- 
fied Parker Triple-lok fittings for every grader they build. 


¥ 
i TUBE : 


3-piece Triple-lok fittings are stocked by distributors 
in steel, stainless steel, brass and aluminum alloy. They 
are also available in other materials on special order. 
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forget it’ 


leakproof Parker Triple-lok fittings 
for trouble-free equipment 


This motor grader, like most mobile equipment, takes severe pun- 
ishment during its daily work. Jars and jolts; stresses and strains! 
Hydraulic control systems must be extra safe and dependable. That's 
why more and more manufacturers of lift trucks, agricultural and earth- 
moving machinery are specifying leakproof Parker Trip/e-/ok fittings. 

These flare fittings are absolutely leakproof even under the severest 
conditions of vibration, shock, and hot and cold temperatures. 
Thousands of destruction tests prove they will hold pressures that 
burst the tubing. 

Using Triple-/ok fittings is the easiest and best way to tube up your 
equipment. You get low assembly torque, easy disconnection, and 
repeated reassembly for trouble-free joints. 

These fittings meet J.I.C. and S.A.E. standards plus specifications 
of the A.S.M.E. Code for Pressure Piping. 

As a matter of fact, Triple-/ok is the standard of industry. More Triple- 
lok fittings are used on industrial machinery than any other fitting. 

So, tube up and forget it. Specify Trip/le-/ok fittings for the equip- 
ment you build. Parker offers the widest range of shapes and sizes 
available... for tubing outside diameters from 4% through 2 inches. 
Mail the coupon for complete fitting data. 


TusBe AND Hose Fittincs Division 
The Parker Appliance Company 
17325 Euclid Avenue, Cleveland 12, Ohio 


rker 


Hydraulic and fluid 
system components 


TUBE AND HOSE FITTINGS DIVISION 

The Parker Appliance Company 

Section 403-F 

17325 Euclid Avenve 

Cleveland 12, Ohic 

{| Please send Parker fittings catalog No. 4300 
{_] Please send descriptive literature about . . . 


NAME. TITLE = 
COMPANY. 

ADDRESS 

STATE 


sete 


What other Parker products for hydraulic and fluid Mail this coupon for catalog of complete information about 


i ? Ferulok flareless fittings? New Parker tube fittings...the standard of industry. If you'd like to 
ell’ cual calvast Synthetic rubber O-rings? know about other Parker products, please list them on the coupon. 
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SOLVED... 


The Problem of Driving the Pump 
from a Reversing Shaft without 


Changing Direction of Flow or Port Positions 


— 


TUTHILL 
| 


How to lubricate re- 
versing machinery! 
How to provide cool- 
ant or hydraulic power 
when the pump must be 
driven from a reversing shaft! 
How to insure pump flow in the 
proper direction on machinery which 
must be shipped without knowing the ultimate direction of the 
driving members! 

The answers to questions like these are presented in this new 
Catalog No. 105 on Tuthill Automatic Reversing Pumps. 
Through a unique feature developed by Tuthill, these pumps 
can be driven in either direction of rotation without changing 
direction of flow or port positions. The wide range of types, sizes, 
and pressures makes these pumps readily adaptable to your re- 
quirements. Capacities up to 200 g.p.m. and 
pressures to 400 p.s.i. 


Write for your copy of Catalog No. 105 today 
TUTHILL PUMP COMPANY 


Dependable Rotary Pumps since 1927 
939 East 95th. St., Chicago 19, Ill. 


Canadian Affiliate: Ingersoll Machine & Too! Co., Lid. 
Ingersoll, Ontario, Canada 


For more information circle numbers 
on the reader service card bound in this 
issue. 


MOLDED PACKINGS and the en- 

gineering standards are described in ¥ 
manual MP-200, offered by Greene, 

Tweed Co. Packing design and per- 

formance are explained. 

Circle 55 on Reader Service Card 


AIR and HYDRAULIC CONTROL 
VALVES are described in data 
sheets which are available from C. B. 
Hunt & Son, Inc. 

Circle 64 on Reader Service Card 


HYDRAULIC TUBING with com- 
information on sizes, 

ngths, properties and working pres- 
sures is in Bulletin 38 
offered by Superior Tube Company. 
Circle 118 on Reader Service Card 


CONTROLLED REGULATION with 
solenoid valves, adjustable flow reg- 
ulators, check valves and unloadi 
valves are described in an illustra 
circular A, by Waterman Engineer- 
ing Company. 

Circle 132 on Reader Service Card 


HEAT EXCHANGERS both shell 

and tube are presented in catalog 

form by Young Radiator Co. 
Circle 136 on Reader Service Card 


DRYSEAL-THREAD PRESSURE 
PLUGS, that seal tight without com- 
pound, are described in literature 
offered by Standard Pressed Steel 
Co. The design and operation of 
these plugs is explained. 

Circle 117 on Reader Service Card 


IMPREGNATED LEATHER PACK- 
INGS, their advantages and features 
are discussed in an engineering hand 
book and technical literature pre- 
pared by C. W. Marsh Company. 
Circle 79 on Reader Service Card 


Continued on page 22 
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CLAMP-TYPE REUSABLE COUPLINGS 
— idecl for heavy-duty original-equipment service 
or emergency repairs in the field 
For high or medium pressures—can be used with one- or two-wire braid hose. \ 
Specially designed clamping segments — impulses can’t shake them loose, | rey 
yet coupling is reusable again and again, 4) y) 
"ANCHOR FLANCO 


Easy to apply — no special tools needed to assemble couplings and hose, SPLIT-FLANGE CLAMP 
Hose cover need not be stripped to apply coupling. Positive leckpreet estipdition without 
jolt centers 


Neat Installation — made possible by compact design of the Anchor clamp 
and the use of streamlined Anchor adapter unions and related fittings. 


Saves Time — you don’t have to wait for repairs Lecause you can make u 
your hose lengths as needed. Stocking problem minimized, . 


Get more details, Attach coupon to 
your letterbead and mail today. 


ANCHOR COUPLING CO. INC. > 


Main Office and Factory: LIBERTYVILLE, ILLINOIS 
FACTORY BRANCHES: DETROIT, MICHIGAN © DALLAS, TEXAS 


| 


Circle 9 on Reader Service Card 


4 
é 
~ 
prevent tilti 
Easy to assemble with small 
Dept. AH-34, Libertyville, IMinols 
5 I'd like te know more about 3 
Anchor clamp-type reusable couplings 4 
(1) New Anchor Flanco Split-fange clamp-type couplings 
H 
Merch, 1984 a 


0 Re for use on Air Force and Navy aircraft, this 3,000 tb. 
MIL-AN-6248 hydraulic hand pump, manufactured by GLADDEN 
PRODUCTS CORP., 635 W. Colorado, Glendale 4, Calif. underwent a 
test of 70,000 full cycles—only one ehange of “O”-Rings was allowed, 
and volumetric efficiency had to stay at not less than 75%. The pump, 
however, equipped with Parco “O”-Rings, finished the rigorous test with 
a remarkable efficiency rating of 97 8%—with no change of “O”’-Rings! 
Another example of the extra durability of Parco “O”-Rings—it pays 
off in better products, greater efficiency and lower costs! All dash num- 
bers of AN 6227, AN 6230, AN 6290, MS 29512 and MS 29513 series 
for commercial or Army-Navy installations to Specifications MIL-P- 
5516A, MIL-G-5510A and MIL-P-5315A are available from stock. 
Silastics and other special compounds supplied on order, 


New 8-page catalog and engineering data on request. Write us today. 


PLASTIC AND RUBBER PRODUCTS CO. 


2100 Hyde Park Boulevard, Los Angeles 47, California 
3140 Weat Irving Park Roa ., Chicago 18, Ilinois 


TESTING 
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Free Literature Offered 
in this Month's Ads 


Continued 


HYDRAULIC CYLINDER Bulletins 
H-104 and A-105 are available from 
Miller Fluid Power Co. Complete 
information is given on cylinders, 
bores, psi operation and mounting 
styles 
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AIR CYLINDERS, their design and 
construction are fully described in 
a catalog available from Air-Mite 
Industrial Air Equipment, Inc. The 
cylinders are am 8 in single or 
double acting series. 

Circle 3 on Reader Service Card 


STEEL HYDRAULIC COUPLINGS 
are covered in Catalog #53, re- 
leased by L & L Mfg. Co. New 
products also covered are needle 
valves, ball check valves, swivel el- 
bows and pipe nipples. 

Circle 73 on Reader Service Card 


ONE WAY IMPULSE SWITCH for 
simplified control is the subject of 
Bulletin ESF-3, released by Electro- 
Snap Switch & Mfg. Co. 

Circle 39 on Reader Service Card 


BALL BEARING SWIVEL JOINTS 
are described in a catalog available 
from Chiksan Company. 

Circle 25 on Reader Service Card 


THREAD PROTECTORS, their uses 
and applications are detailed in a 
catalog offered by CaPlugs Division, 
Protective Closures, Inc. The cata- 
log, price lists and free CaPlug as- 
sortment can be obtained from the 
company. 
Circle 105 on Reader Service Card 


_ HYDRAULIC CYLINDER line of The 


S-P Mfg. Corp. is covered in cata- 
log No. 103. Catalog 102 covers 
their air cylinder line. Information 
can also be obtained on other com- 
pany products, such as power 
checks, rotating air cylinders, ex- 
panding arbors, air valves and pis- 
tons. 
Circle 111 on Reader Service Card 
Continued on page 24 
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systems 


CUTS LEAKAGE 
AVERAGE 357% 


This amazing average has been established by years of extensive 
use in many different industrial hydraulic systems. And results 
are immediate—leakage is reduced as soon as Suntac Oil is put 
in the system. 

For information about Suntac for your specific application, 
telephone your nearest Sun office or write SUN OIL COMPANY, 
Philadelphia 3, Pa., Department AH-3 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. @ SUN OIL COMPANY LTD., TORONTO & MONTREAL 


) 
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Automatic T 


Co., Division of Yale & 
Towne Mfg. Co., Chicago, Ill., are the builders of 
this electro-hydraulic truck. A HYORECO Geer Type 
Pump provides the power, a HYDRECO Valve the 
control, 


for raising the forks and tilting the mast. 


Pressure compensated weer 


plates maintain fixed clear- 


ance between wear plates 
and gear faces regardless of 

ressure. This feeture in 
hvoreco Pumps ond Motors 
minimizes off slippege end 

wer less... volumetric ef- 
ficiency end mechan effi- 
clency remein high! 


It is significant that more and more design 
engineers turn to HYDRECO Components 
for the sound answer to the problem of “the 
right” 1000 to 1500 psi hydraulic circuit for 
any kind of mobile equipment, machine 
tools or special machinery. This preference 
stems from three obvious advantages: 1. 
Simple, easily serviced Four Bolt design in 
Pumps and Motors; 2. Hollow Plunger Valves 
for smooth finger-tip control; 3. Defiaite 
economies in first cost and maintenance. Thus 
HYDRECO Oil Power finds favor with the 
engineer, the operator AND the man who 
pays the bills. 

Write for special brochures on HYDRECO 
Pumps, Motors, Valves and Cylinders today! 


HY DRECO oivision 


1104 EAST 222nd STREET*® CLEVELAND 17+OHI0 


THE NEW YORK AIR BRAKE soaratt(h) 


24 


Circle 67 on Reader Service Card 


Free Literature Offered 
in this Month's Ads 


Continued 


HYDRAULIC EQUIPMENT folder 
which is illustrated and released by 
Warner Division of Detroit Harv- 
ester Co. of N. Y. Inc., shows typical 
examples of the company's hydrau- ; 
lic equipment. The company says 

that “if you use hydraulics, you need 

this folder.” 
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HOSE COUPLINGS and adapter 
unions are described in a catalog 
prepared by Eastman Manufacturing 
Company. Catalog 103 covers hose 
couplings and 231B and 232B, the 
straight and angled adapter unions. 
Circle 38 on Reader Service Card 


FLUID LINE COUPLINGS which are 
quick-connective is presented in cat- 
alog form by The Hansen Manufac- 
turing Company. The one-way and 
two-way shut-off types are described 
together with the straight-through 
quick-connective couplings. 

Circle 61 on Reader Service Card 


MECHANICAL DATA BOOK for 
hydraulic valves and pumps is of- 
tag by The Fulflo Specialties Co., 
ne. 


Circle 45 on Reader Service Card 


MAGNETIC SEPARATOR which is 
@ part of the Ferro Filter made by 
S. G. Frantz Co. Inc., is described ; 
in Bulletin PM-65. How hydraulic 
systems are protected is presented. 
Circle 44 on Reader Service Card ‘ 


ROTARY COMPRESSORS and 
VACUUM PUMPS are described in 
literature and engineering data of- 
fered by Fuller Company. The fea- 
tures and advantayes of their prod- 
ucts are given, such as the direct 
drive and vibrationless design. 
Circle 46 on Reader Service Card 


“UCON HYDROLUBES”", F-7380 is 
a booklet available from Carbide 
and Carbon Chemicals Co. This is 
a hydraulic fluid that contains water 
for non-flammability. 

Circle 20 on Reader Service Card 
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GRADUATED DENSITY 


makes MICRO-KLEAN the most 
effective filter on the market! 


How MICRO-KLEAN compares with 
other cartridge filters 


Compare micro-K.ean with 


FILTERS WITH THE SAME DENSITY 
THROUGHOUT. The filter media density 
is the same on the pressure and discharge 
surfaces of the element; therefore, dirt 
accumulation is largely on the outside 
surface, choking the cartridge (‘‘plaster- 
ing’’) and reducing the effective filter life. 


Compare micro-K.tan with 


FILTERS WITH HAPHAZARD DISTRIBU- 
TION OF FILTER MEDIA. Uneven hap- 
hazard media density permits fluid to 
find channels through the filter, and pass 
solids larger than the minimum filter 
spacing. 


Now Look at the advantages 
offered by MICRO-KLEAN. sec 


how the fibre density increases toward 
the discharge side of the MICRO-KLEAN 
filter cartridge? In effect, every Cuno 
MICRO-KLEAN cartridge is an infinite 
multiplicity of screens, ranging from 
relatively coarse on the outside down to 
10 microns in the center. Because of 
MICRO-KLEAN’S graduated density in 
depth, particles are entrapped within the 
entire depth of the filter element, giving 
the cartridge a much longer effective life. 
Standard cartridge size is 934" long by 
2%" O. D., in densities of 10, 25 and 
50 microns. 


GET ECONOMICAL 
FILTRATION IN YOUR 
HYDRAULIC SYSTEMS 


MICRO-KLEAN lasts twice as long as 
ordinary cartridge-type filters 


If you're interested in economi- 
cal, effective filtration for a hy- 
draulic system, take a look at a 
Cuno MICRO-KLEAN filter. 


MICRO-KLEAN’s high porosity 
gives you low-pressure-drop fil- 
tration on either the high or low 
pressure side of pumps. Moreover, 
Cuno’s exclusive method of felt- 
ing fibers results in great struc- 
tural strength and graduated 
density in depth. This gives the 
MICRO-KLEAN much greater ca- 
pacity for dirt accumulation plus 
complete protection against chan- 
neling, shrinkage, rupture, or dis- 
tortion. Result: twice the useful 
life of an ordinary filter element. 


That means you have to replace 
a@ MICRO-KLEAN cartridge only half 
as often as most others. And 
changing cartridges takes only a 
few seconds—-one nut is all you 
have to remove. 


Any MICRO-KLEAN will remove 
100% of all solids for which it’s 
rated* plus a large percentage of 
particles down to 1 micron. Ca- 
pacities range from a fraction of 
a gallon to over 800 gallons per 
minute. Mail the coupon for our 
free filtration analysis form. 


*15,25,50 microns M319 
@ greater dirt holding capacity | 
Cuno Engineering Corporation 
@ absolute protection against rupturing or “i 


Please send me your filtration analysis form 
—end more information on MICRO-KLEAN. 


@ longer effective cartridge life 
REMEMBER ...1F YOU CAN PUMP IT, CUNO CAN FILTER IT 


FILTRATION 


‘ 
| | | 
~ 
‘ 
| | 
| | 
\ } 
AUTO-KLEAN (dise-type) + MICRO-KLEAN (fibre cartridge) FLO-KLEAN (wire-wound) 
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REDUCE MANUAL 


Slot-milling on Horizontal 


Milling Machine ste 
Move lever of Valvair (D) to Ag = 
start cycle. Air cylinder (A) : NT ae = 
advances table to work. After 
cut, limit switch (F) actuates 
pilot valve (E), which returns 
valve (D) and cylinder (A) to 4 


starting position. Cam-operat- 
ed Valvair (G) indexes part 
for next cut. 


All air control valves and the installation 
are by Valvair. Valvair's basic body design 
fits nine control assemblies. Internal parts 
are also interchangeable. Valvair Diversa- 
tility puts real flexibility into your plant 
operation. Let Valvair engineers or your 
local Valvair repre- 
sentative assist with 

your pneumatic 

circuit problems. 


The Valvair Speed King 


line is complete — 3-way, 
4-way, 4-way-5S-port (2- 
pressure), foot-mounted or 
sub-base manifold mount- 
ed; pipe sizes — %", 
%", 1". A precedent- 
breaker in size, weight, | 
speed and endurance. 


| 


BIVATVA NO NOUYWEOsNI 


VALVAIR CORPORATION, 951 Beardsley Ave., Akron 11, Ohie 


VERSATILIT 


wt 


Free Literature Offered 
in this Month's Ads 


Continued 


HYDRAULIC PUMPS and MO- 
TORS are covered in literature avail- 
able from Gerotor May Corp. The 
principle of the pumps and motors 


_ is explained and how they maintain 


high volumetric and mechanical 


efficiency. 
Circle 53 on Reader Service Card 


| PACKINGS and GASKETS and how 


they aid in new equipment design 


| are discussed in Booklet Pk-58A, 


offered by Johns-Manville. 
Circle 70 on Reader Service Card 


AIR OPERATED DEVICES are de- 
scribed in a new colored industrial 
air power catalog available from 
Mead Specialties Co. 

Circle 83 on Reader Service Card 


PUMPS, MOTORS, VALVES and 
CYLINDERS are completely de- 
scribed in special brochures avail- 
able from Hydreco Division, The 
New York Air Brake Company. 
Circle 67 on Reader Service Card 


PACKING is offered for air and 
hydraulic cylinder applications and 
the literature explains how fluid sli 

e is virtually eliminated. T 
bul tin is filled with helpful date 
and is available from Darling Valve 
& Manufacturing Co. 

Circle 31 on Reader Service Card 


COMPLETE LINE OF CYLINDERS 
is presented in a bulletin by Anker- 
Holth, Division of The Wellman 
Engineering Company. 

Circle 10 on Reader Service Card 


VALVES and PRESSURE SWITCHES 
are covered in several useful pieces 
of literature by Barksdale Valves. 
Subjects of the bulletins are pressure 
switch selection chart, piston pres- 
sure switch, variable actuation value 
switch, the “shear-seal” principle, 
solenoid "shear-seal"’ valve, solenoid 
air valves, and a new 20 page cata- 
log which includes all basic informa- 
tion on other valves and switches 
available from the company. 
Circle 14 on Reader Service Card 
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CIRCUIT 
CASE STUDY 


NUMBER 531-SD 


UNLOADER VALVE 


Lien <n 


| Note: Standard JIC (Joint Industry Conference) symbols ore used in. 


E the above hydraulic circuit drawing. 


DENISON Surge-Damping Valve 


prevents destructive, noisy shock in hydraulic systems 


Fast operating at pressures up to 
5000 psi without loss of cycle time 


The circuit above shows a typical way 
to provide for intermittent ram action. 


A relatively small pump is used, as 
reserve pressure is stored in the ac- 
cumulator between applications of ram 
effort. When pressure in the accumu- 
lator reaches a preset maximum, the 
unloader valve diverts pump volume 
to the reservoir at negligible pressure. 


Shifting the control of the four-way 
valve causes the ram to descend on 
the work, instantly utilizing reserve 
pressure from the accumulator, Ordi- 
narily, this sudden extra volume and 
pressure produces hydraulic shock, 
which causes excessive noise and is 
apt to damage piping joints and seals. 


The Denison Surge Damping 
Valve prevents, rather than absorbs, 
this hydraulic shock. It is a normally 
closed valve, but when line pressure 
is directed toward the inlet side, it 
allows a gradually increased flow of 


The DENISON Engineering Company, 1166 Dublin Road, Columbus 16, Ohio 
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MANUALLY- OPERATED 


4-WAY VALVE 
SPRING CENTERED 


SURGE DAMPING 
Is D 


DOuBLE- i 
ACTING 
CYLINDER 


FREE FLOW 


SURGE DAMPING 
VALVE 


oil until fully opened. Then virtually 
free flow is maintained until oil flow 
is interrupted —no matter how briefly. 
The valve then resets instantly, ready 
for the next ram action. 


Operation is simple and positive. 
The valve body houses a close-fitting 
spool which must move against and 
displace a cushion of oil to permit 
flow through the valve. As the surge 
of pressure strikes the spool, oil in the 
cushion escapes through a small ori- 
fice. Oil rushing out of this orifice is 
directed against a normally open flow 
control device. This flow control is hy- 
draulically unbalanced; therefore, it 
tends to close under this pressure—the 
higher the surge pressure, the greater 
the throttling effect. In other words, 
speed of valve opening is inversely 
related to surge pressure increase. 

Even under heaviest shock pres- 


sures, the valve takes only a split-sec- 
ond to act. In fact, tests prove it takes 
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no longer to act than the duration of 
an uncontrolled shock impulse. 


Denison Surge Damping Valves 
are made in both industrial and air- 
craft types, for pressures to 5000 psi. 
They require no adjustments of any 
kind, need no maintenance, have no 
moving seals, adjust automatically to 
any working pressure in any type of 
circuit, and do not interfere with other 
circuit functions. An integral check de- 
vice provides free reverse flow. 


The highly compact and efficient 
Surge Damping Valve (the largest is 
shown above, one-half actual size) is 
typical of the complete line of 
Denison’s oil-hydraulic components for 
circuit pressures to 5000 psi. Wherever 
the advantages of oil hydraulic equip- 
ment can be applied, you can be sure 
of best results, longest service, and 
less maintenance when you insist on 
Denison HydrOlLic Equipment, Let us 
give you full information on hydraulic 
equipment for any need. Request Bul- 
letin 146; there's no obligation. 


: 
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The surface of each R/M Vee- 
Flex Ring is convexly curved 
where it touches the next ring. 
When the hydraulic pressure 
stroke occurs, this construction 
produces an automatic seal later- 
ally against the stuffing box wall 
and longitudinally against the 
next ring. This fact has been 
proved by photoelastic analyses 
and corroborated by radial pres- 
sure tests at the Franklin Institute 
Laboratories for Research and 
Development. 


R/M Vee-Flex is a self-sealing, self- 
adjusting packing that requires only 
finger-tight gland adjustment and that 
seals even when equipment is not in 
motion. This packing is exceptionally 
pressure-resistant — five different types 
will seal, without extruding, under pres- 
sures in excess of 6000 psi. For packing 
pumps, valves, rams, presses, cylinders, 
accumulators or other hydraulic equip- 
ment it has no equal. Different types 
are available for air, gas, steam, oil, 
water, food products, etc. Write for 
R/M Vee-Flex Bulletin giving com- 
plete data and table of sizes. 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


FACTORIES; Bridgeport, Conn.; Manheim, Pa.; No. Charies- 
ton, S.C.; Passaic, NJ.; Neenah, Wis; Crawfordsville, ind; 
Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC. Packings « Asbestos Textiles 
© Industrial Rubber, Engineered Plastic, and Sintered Metal 
Products « Abrasive and Diamond Wheels + Rubber Covered 
Equipment + Brake Linings + Brake Blocks + Clutch Facings 
* Fan Belts + Radiator Hose + Bowling Batis 
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specify with 


confidence... 


HYDRAULIC PUMPS 
FLUID MOTORS 


pressure 
pump. Delivery from .6 to 9.46 gpm 


Design engineers have confidence when they 
specify dependable Eastern Hydraulic Pumps and 
Fluid Motors. Exclusive Eastern features create an 
economical, reliable, and compact unit for the heart 
of your hydraulic mechanism. 


Lightweight construction of aluminum alloy 
housing, nitralloy gears and shaft, and close toler- 
ances assure longer service, higher volumetric 
efficiency, and more dependable operation. Various 
types of mountings are available for space saving 
installation. 


In many cases by specifying an Eastern unit you 
realize dollar savings as well as great savings in size. 
They cut operating costs by keeping space require- 
ments and weight to a minimum. 


gear 2700 Series — Gear type 


and pressures up to 7,500 psi. 


Send for Eastern Hydraulic Catalog F-800. Con- 
tains valuable engineering diagrams and information. 


INC. 


296 ELM ST., NEW HAVEN, CONN, 
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A 
100 Series — Heavy duty gear j fluid a 
pump. Delivery from .1 to 5 gpm motor. Torque output — 0 to 15 "Vea, 
and working pressures up to 1,500 ft. pounds. 2 
. 
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Equipment designers of 


Muskogee Iron Works report: 


J-M Uneepec automatic 
ring packing installed in 
Polished Rod Lubricator- 
Stufing Box manufactured 
by Muskogee IronW orks, 


Inc., Muskogee, Okla. 


“Greatly increased packing life... 
Uneepac guards against pressure damage” 


For THEIR NEW LUBRICATOR-STUFFING BOXES, 
design engineers of Muskogee Iron Works needed a 
packing with long service life as well as foolproof 
operation. Uneepac, the Johns-Maaville automatic ring 
packing, fully met both of these requirements and 
contributed to the success and acceptance which the 
equipment has encountered. 

In this application, Uneepac protects itself against 
damage by excessive gland pressure. The lips of each 
ring are guarded by the projecting portion of the 
Uneepac Center section. As a result, far greater service 
life and reliability is obtainable in this application 
than with other types of packings. 


JM, 


Uneepac offers many other important advantages for 
use in pump rods and plungers, compressors and 
similar equipment. Seals effectively in a minimum of 
space. Operates with minimum friction. Has excellent 
pressure sensitivity. Uneepac provides trouble-free 
operation because each ring positions itself diametri- 
cally as well as vertically. Header or follower rings are 
not always required because each Uneepac ring is a 
complete, self-protected unit. 

To learn how Uneepac may aid your new equipment 
design, too, write for booklet PK-58A. Just address 
Johns-Manville, Box 60, New York 16, N. Y. In 
Canada, 199 Bay St., Toronto 1, Ontario. 


Johns-Manville PACKINGS & GASKETS 
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A Vickers Custom Built Power Unit is much 
more than a collection of parts... just as the 
machines you build are more than the castings, 
shafting, gears, motors, etc. that go into them. 

The Vickers Unit is designed and built with 
the “know-how” obtained during more than 
@ quarter century of experience in practically 
every kind of hydraulic operation, plus a 
thorough understanding of your needs. It is 
built exactly to your individual requirements. 
All necessary pumps, valves, intermediate 
piping, oil reservoir, motors, controls, etc., are 
in one compact and self-contained “package”. 
It includes all needed hydraulic accessories 
such as oil filters, air cleaners, oil level 
gauges, fittings, etc. Hydraulic connections may 


be grouped in a conveniently located manifold. 

The result is simplification of hydraulic de- 
sign and important savings in installation and 
maintenance costs. Vickers undivided respon- 
sibility for the entire hydraulic control system 
is another important advantage to both the 
machine builder and his customer, *« Write 
for new Bulletin 52-45. 


V ICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 


1474 BLVD. + DETROIT 32, MICH. 


SEATTLE 
WORCESTER 


ROCKFORD «+ 
WASHINGTON 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921! a 
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DETROIT + HOUSTON + LOS ANGELES (Metropolitan) + NEW YORK 
(Metropolitan) + PHILADELPHIA (Metropoliten) + PITTSBURGH 
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Mullins 


licenses 


German firm use the 
revolutionary new Mullins Steel 


ODAY—there’s a mew way to make precision 
"Totindere and countless other metal parts. A new 
process that speeds production—cuts manufacturing 
costs—and will improve the products you make! 

Squeezing cold steel into industrial products, long 
a dream of the metalworking industry, is now 
a reality! 

It's another first for Mullins. Another triumph 
for American engineering skill. It’s the truly sen- 
sational new Mutiins Steet Koldflo process that 
literally makes cold steel perform miracles! 

Mullins, maker of auto parts and kitchen equip- 
ment, has developed Kold flo—the first workable and 
practical process for the mass production of pre- 
cision metal parts, with glass-smooth surfaces and 
exacting tolerances. 

Already Koldflo is outmoding old-fashioned 
methods with their costly, time-consuming machin- 
ing, heat treating, grinding and hon’ng operations. 

Koldflo turns out one perfect glass-smooth 


*Keldfle is a Trade Mark of the 
Mallins Manufacturing Corp. 


Accumulator and booster 


Extrusion Process 
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cylinder after another with almost unbelievably 
exact tolerances! 

That's why Kabel und Metallwerke, Neumeyer of 
Nurnburg, one of the first companies in the world 
to successfully cold extrude steel, wanted the license 
to use the Kold flo process. That’s why they stated: 
“This new Mullins process is entirely novel and more 
advanced than any other we have studied.” 

Now, with expanded facilities, supported by 
Mullins’ engineering and development departments 
—we offer industry complete parts manufacturing 
facilities using the proved Koldflo process. 


Write for complete information and descriptive 
literature. We will gladly demonstrate what 
Koldfle can do for you. Write to Dept. AH-1 


MULLINS MANUFACTURING CORPORATION 


Lift truck stud-type 
tilt cylinder shells 


j 
| of 
shells for presses | 
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LESS PRESSURE DROP—Tubing, used with 
Ermeto Fittings, reduces turbulence caused by 
sharp angles and numerous joints common 
to pipe installations by allowing smooth, 
wide-radius bends with fewer connections. 


FASTER INSTALLATION—Ermeto requires no 
flaring, no threading, no welding, no sol- 
dering. You get positive, leakproof seals 
in 30 seconds and a wrench is the only 
tool you need. 


FASTER SERVICING—-Ermeto joints can be 
disconnected and recor.nected in a matter 
of minutes. Reassembled, they continue to 
provide pressure-tight connections. 


LOWER COST— Fewer connections and less 
tubing footage cut the cost for materials. 
Ermeto durability holds replacement inven- 
tory to a minimum. 


Weatherhead ERMETO Connectors 


solve four problems of circuit design 


GET THE DETAILS NOW! 

See your Weatherhead distributor or get Catalog 
E-1457 by writing: The Weatherhead Company, De- 
partment A, 300 East 1 31st Street, Cleveland 8, Ohio. 
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IN AIR AND 


HYDRAULIC CYLINDERS 
DARCOVA PUMCUPS 


PERFORM MORE 
EFFICIENTLY AT 
LOWER COST AND 
LAST LONGER! 


Precision-built and texture-engi- 
neered for practically all services, 
Darcova Pumcups outlast most 
other packings at least 3 to 1. 
Fluid slippage is virtually elimi- 
nated, assuring continuous high 
efficiency. Far less maintenance! 
Lower operating costs! Send to- 
day for a free bulletin packed 
with helpful data and proof. 


DARLING VALVE & MANUFACTURING CO. 


WILLIAMSPORT 15, PA. 
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Fluid Power Circuits 


I wish to compliment you on the 
thirty-two page section in the Jan- 
uary APPLIED HYDRAULICS on 
“Fluid Power Circuits”. I feel that 
this material would have value if 
placed in the hands of my hydraulic 
classes for machine repair appren- 
tices. Are reprints available, and if 
so, on what basis? 

H. M. Barnes, 
Instructor, Technical 
Training Section, 
Chrysler Corporation 
Detroit, Mich. 


Thank you Mr. Barnes. We ap- 
preciate your comments. Reprints 
of “Fluid Power Circuits” are avail- 
able. Single copies are $.50; ir: lots 
of 50 to 100 copies the price is $.40; 
in lots of 100 or more the price is 
$.35 per copy. We hope you find 
this material helpful in your classes. 


I have just received the January 
issue of APPLIED HYDRAULICS 
and was very favorably impressed 
by the very excellent article en- 
titled “Fluid Power Circuits” by 
Mr. Paul Rolnick. I would like to 
know the possibility of obtaining 
about 100 reprints for inclusion in 
our Machine Development Stand- 
ards. 

Epcar H. Scumipt, 
Development Project Engineer, 
Mechanical Development Lab., 
E. L. du Pont de Nemours & Co. 
Wilmington, Delaware 


To take care of such requests as 
your own, we have published a mod- 
erate supjly of reprints of “Fluid 
Power Circuits”. The price is quoted 
in another letter in this column. We 
particularly appreciate the use you 
propose for this reprint. 


In reviewing your “Fluid Power 
Circuits” in the January, 1954 is- 
sue of APPLIED HYDRAULICS, 
we found a few omissions that we 
believe might be a bit confusing. 
On page 23, diagram No. 5, we be- 

Continued on page 36 
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FOR VARIABLE PRESSURES T0 3000 P.S.1. 


HELE-SHAW PUMP 


Famous for ease of application... smoother power... flexibility 


HELE-SHAW PUMP generates fluid power 
(oil under pressure) to operate rams, plungers, 
etc. Suitable controls are available so the unit 
can be applied to any type of oil-hydraulic- 
actuated reciprocating machine or to hydrau- 
lic motors for rotary applications. Pump is 
self-lubricating; driven by a constant-speed 


prime mover; subject to precise control; can 
be reversed instantly or gradually. 

Hele-Shaw Pumps are made in a wide range 
of capacities and pressures. Send coupon for 
descriptive bulletin...and call on AE engi- 
neers and representatives to help you investi- 
gate possible applications. 


WHEN IT'S HIGH PRESSURE, IT'S AMERICAN ! 


ENGINEERING 


American Engineering 
2530 Aramingo Avenue, Phlediphia 25, Pa. 


Gentlemen: Kindly send me complete information about 
the Hele-Shaw Pump. 


Name 


Company 
Address 


City 


> 
4 : 
° 
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‘The “Packing. Package’ 
No Hydraulic Fluid 
Can Attack 


Back-up Rings 


@ Chemiseal 
Synthetic Rubber 
"O” Rings 


Chem-o-green Back-up Rings — made of duPont 
chemically impervious TEFLON—answer the “O” 
Ring extrusion problem. Three types—solid rings, 
split rings and the popular pan rings for quick, 
easy installation. 


¢ Eliminate chemical inspection. 
. ant swelling in hydrocarbons and newer synthetic 
ulas. 
. cave temperature range from minus 110°F to 
500° 


Waterproof, non-flammable. 
¢ Requires no water-soak for installation. 
e Unsurpassed anti-friction properties. 


Chemiseal “O” Rings —a complete line of homo- 
neous synthetic rubber packings made in both 
N and commercial compounds. 

Both a package”, made in all standard 
sizes for “O”’ Ring gasket, packing and universal 
tube fitting services. 


Take advantage of one source and one onsi- 
bility for this important “packing package”. Write 
for Bulletin OB-1152. 
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Letters to the Editor 


Continued 


lieve you have forgotten the resist- 
ance which should be in series with 
CR2 because when CR3 picks up, 
there will be a short between the 
two lines when CR3 contact shorts 
out CR2 coil. Then on page 25, in 
the diagram at the top of the page, 
there are no designations on the 
pushbutton elements. The artist was 
a little careless on some of the 
electrical diagrams in the manner 
of his showing “start” or normal 
open push button elements, they 
look like normally closed elements. 
However, would you please send us 
a copy of the reprint for our files. 
We have found them very interest- 
ing and will no doubt be very help- 
ful in our future designs. 

Jutes GILPATRICK, 

Electrical Engineer, 

Rway Consulting Engineers 

Sheboygan, Wisc. 


You are quite right, Mr. Gilpat- 
rick; a resistance should be shown 
in circuit 5 on page 23. We show 
this resistance in circuit 4, it should 
appear similarly in 5. The designa- 
tion or legend for the push butions 
should have been added. Since the 
sgme symbols, with legend, are in 
another circuit on the same page, 
we believe that the reader will find 
the drawing clear. In the descrip- 
tions of the various circuits it is 
clear in nearly all cases whether 
starting elements are normally open 
or normally closed. 


I have just received my January 
1954 copy of APPLIED HY- 
DRAULICS and am extremely 
pleased with the section on “Fluid 
Power Circuits.” This section has 
been beautifully prepared. Because 
of the concise form in which it is 
presented, I would very much ap- 
preciate your sending me a half 
dozen copies of this section. These 
would be for distribution to the 
various project engineers in our 
Mechanical Engineering Depart- 
ment. 

R. A. Brown, 

Chief Mechanical Engineer, 
Consolidated Western Steel 
Div. U.S. Steel Corp. 

Los Angeles, Calif. 


The six copies have been for- 
warded to you. This section has 
Continued on page 40 
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* simple + compact * direct drive 
* walveless + vibrationless + pulseless 


If you’ve never considered the advantages 
of Fuller Rotary Compressors and Vacuum 
Pumps, now is the time to do so. 

Fuller Rotaries have many unique and 
beneficial advantages for you. For instance, 
they can be placed almost anywhere out 
of the way, because their vibrationless, 
rotary action permits, for example, balcony 
installation. Because they operate by direct 
drive, you eliminate the initial and main- 
tenance costs, as well as transmission losses 


incident to gear and belt drives. Mainte- 
nance costs are kept to a minimum. 


Because Fuller Rotaries compress with- 
out reciprocating pistons, you get a non- 
pulsating air stream. They are extremely 
compact for the volume delivered; sizes to 
deliver up to 3300 cfm. free air, for pres- 
sures frorn atmosphere to 125 psig. Write 
today to the Fuller Company, Catasauqua, 
Pa. for literature and engineering data. 


Fuller 


FULLER COMPANY 
Catasauqua, Pa. 


Branch Offices: Chicago @ San Francisco * Los Angeles © Seattle © Birmingham 


Circle 46 on Reader Service Card 


1 
4 
C-230 
March, 1964 7 
. 


— 


MET J.1.C. HYDRAULIC 
STANDARDS yeors before 


WRITE FOR CYLINDER BULLETINS H-104 and A-105 their adoption in 1949. 


Complete Miller cylinder line includes: air cylinders, 
1%" to 20” bores, 200 PSI operation; low pressure hy- 
dravlic cylinders, 1%" to 6” bores for 500 PSI opera- 
tion, 8” to 14” bores for 250 PSI, high pressure hydraulic 
cylinders, 1%" to 12” bores, 2000-3000 PSI operation. 
All mounting styles available. 


SPACE-SAVING SQUARE 
DESIGN originated by Miller in 
1945. 


SALES AND SERVICE FROM COAST TO COAST (Formerly MILLER MOTOR COMPANY) 
CLEVELAND * YOUNGSTOWN « DAYTON « PITTSBURGH + PHILADELPHIA « ; = 1) 
BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND Hawthorne 
RAPIOS DETROIT PLINT © PORT WAYNE « SOUTH BEND INDIANAPOLIS 2008 N. Ave., Melrose Park, Ill. 
« MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « : : y 


SAN PRANCISCO « BALTIMORE « DENVER « ST. LOUIS + MOLINE « CHICAGO 
* HOUSTON « TORONTO, CANADA ond OTHER AREAS 
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HIGH PRESSURE 
CYLINDERS 
CAPS and MOUNTINGS 
With Miller Standard Piston 
-— 
\ Wy... 


for Immedi ate Deliver. 


Any of the interchangeable mountings illustrated can be easily attached to 

Basic Model 53 by tie rod nuts in a few moments by any customer. This gives you 
a wide selection of models for original equipment and for convenient re-use with 
other mounting attachments to simplify your “stock” and maintenance problems. 


BASIC 


ICES ONLY 
Basic Mode! 


tnd Ceo tna 


$2.05 $4.60 $6.90 
2.05 4.60 6.90 
2.05 4.60 6.90 
2.05 4.60 6.90 
| 2.06 4.60 6.90 
2° 3° | Both | 62.05 | 94.50| 2.05 | 2.95 | 4.60 | 8.55 6.90 17.06 
a “Stock” Cylinders fully meet the J.1.C. 2° 5° | Both | 63.75 | 97.00 | 2.05 | 2.05 | 4.60 | 8.55 6.90 17.05 
tandards and are identical to Miller “Custom- or Bey 8.90 
Built” Cylinders in design and construction. 2" 13” | Both | 70.55 |107.00 | 2.05 | 2.95 | 460 | 8.55 6.90 17.06 
2147 | 2° | Non | 41-45 | 73.90/ 2.25 | 2.95 480 | 9.00 7.56 19.80 
” Ai i 200 psi 2%" | 4° | Non | 43. 6.00 | 2.25 | 2.95] 4. 9. 
Stock” Air Cylinders are for 200 psi opere 6” | Non | 45.25/78.70| 225 | 295| 480| 9.00| 7.55 19.80 
tion, “stock” hydraulic cylinders for 2000-3000 2%" Ax Non 47.18 81 40 2.25 2.96 4.30 9.00 7-58 19.80 
psi operation. Piston Rods of “Stock” Cylinders 3° | Both | 77.80 |126.85 | 2.55 | 4.35 | 6.35 | 11.75 9.90 23.10 
ore “Style No. 2 Standard. 34° | 5° | Both | 79.80 120.85 | 2.55 | 435 | 6.35 | 11.75 9.90 23.10 
inti i “| th | 83.80 |135. 2. 23. 
For complete descriptive and dimensional 3° | 13° | Both | 87.80 [14186 | 256 | 438 | 635 | 11-76 9.90 33:10 
data on both “Stock” and “Custom-Built” Miller 4” 2° Non 56.25 106.00 | 2.85 | 5.15 6.70 12.90 11.05 26.80 
4” 4” | Non | 58.85 |109.40 | 2.85 | 5.15 | 6.70 12.90 | 11.05 26.80 
write for Bulletins A-105 and H-104 6: Non 61-45 [112.80 2.85 5.15 6.70 12.90 11°08 26-50 
nt t. id on 2. ‘ . 
4° | 41" | Non | 67.96 |121.30 | 286 | 615 | 670/|12:90| 11:05 | 26.80 
5” 3” | Both | 98.25 3.15 7.00 12.35 
Sales and Service 5 5: Both [101.65 3.15 7.00 12.36 
th |105. : 2.3 
From Coast to Coast! 5” | 9° | Both (108.45 3.15 7.00 12:35 
5° | 13° | Both |115.25 3.15 7.00 12.35 
Consult your local 6" 2° | Non | 80.60 3.35 72 13.58 
6” 4’ | Non | 84.90 3.35 3. 
fer name 6’ | 11" | Non | 99.95 8.35 7:25 13.56 
of our representative 8° 3” Both |157.35 3.70 10.55 17.60 
“a 8” 5° | Both |162.45 3.70 10.55 17.60 
your oreo 8° 7” | Both |167.55 3.70 10.55 17.60 
8° 9 | Both |172.65 3.70 10.55 17.60 
13” | Both 1182.85 3.70 10.55 17,60 J 


MILLER FLUID POWER CO. 


(Formerly MILLER MOTOR COMPANY) 


2008 N. Hawthorne Ave., Melrose Pork, lil, 


. Complete Miller “custom-built” line includes: oir cylinders, 1%” to 
20° bores, 200 psi operation; low pressure hydraulic cylinders, 
1%” to 6” bores for 500 psi operation, 8” to 14 bores for 250 psi 
operation; high pressure hydraulic cylinders, 1%" to 12” bores, 
2000-3000 psi operation. Also, 
complete line of Fluid Pressure Boosters and Accumulators. 


ing Miller’ ine of “Custom-Built" Cylind 
Augmenting Miller's Quality-Famous Line of “Custom-Built" Cylinders... 
“Stock” Cylj are shipped as 
Basic M@del 53. Your selectidvg | fi 
Tie Rods Extended Foot Rod ind Cap End Pivot 
1 Rod End Mount F Fi Mount 
1%" | 2° | Non $58.50 $2.90 $8.20 $14.35 
134" | 4° | yon 60.70 | 2-89 
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What's yout 


in this column. Thank you for your 


Surge Tank Dimensions 


| would be interested in obtain- 

ing the calculations for the article 
“Pneumatic Counterbalancing of 
Mechani il Presses”, published in 
your December, 1953 issue, as | 
am unable to arrive at an answer 
in agreement with the author as 
regards surge tank dimensions. 

N. S. May, 

Plant Engineering Unit, 

Canadian General 

Electric Co. Ltd. 

Peterborough, Ontario 


Thank you, Mr. May for calling 
this to our attention. There is an 
error in the article. The installation 
described in the article is an actual 
installation. However, the pressure 
differential works out to 5 psi rather 
than 2 psi as stated in the article. 
The calculation based on Boyle’s 
Law is: 

Cylinder bore 6 in.; area == 28.27 sq. in. 
Piston rod dia. 2 in.; area = 3.14 sq. in. 
Working area is == 25.13 sq. in. 
Working stroke = 6 in. 

Displaced Volume 2 cylinders: 

2 x 25.13 x 6 = 300 cu. in. (Approx.) 
Hose lines between tank and cylinders 


Big one: Anker-Holth Rotating Hydreulic Cylinder with 21” bere end 20° stroke, 1 in. dia. x 8 ft., volume = 75 cu. in. 
for 3000 psi. Little one: Anker-Holth Air Cylinder with 3° bore, 3” stroke. Using 10 x 30 in. tank volume — 2350 


P,V, = P.V, 


Anker-Holth has the 


P, = 45 psi 


e Your problem in power motion may be far removed 
from the Anker-Holth Cylinders shown above. What- 
ever your need for air or hydraulic cylinder power, yeh oo ore 
Anker-Holth has the engineering know-how and 
manufacturing facilities to match your specific re- 
quirement. Anker-Holth engineers will gladly assist nisms for Industry” by F. B. Mac- 
you. Call or write Anker-Holth Division of The Laren which commenced in the Sep- 


"Servomechanisms 


Would you please send a reprint 


i ? 
Wellman Engineering Company, Dept. C-9, 2723 es 
Conner. Street, Port Huron, Michigan. Mechanical Engineering Dept., 
National Institute of Agricul- 
tural Engineering, 


Wrest Park, Silsoe, England 


The three articles (September, 
October and November issues) have 
| been reprinted as a unit. A copy 
‘has been sent to you. (EDITOR’S 


PREE on request... bulletinencom- Division of THE WELLMAN ENGINEERING COMPANY 
plete line of Anker-Molth product. ae Continued on page 42 
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The patented Gerotor principle is represented 
by a pair of gear-shaped elements, one within 
the other. In pumps, power is applied through 
the shaft to the inner Gerotor and is trans- 
mitted in the closed mesh region to the outer 
Gerotor; in motors, the same principle 
operates in reverse. 

Each tooth of the inner Gerotor is in 
sliding contact with the outer Gerotor at all 
times, providing continuous fluid-tight en- 
gagement at very low contact speed. The 
contact points revolve only once in seven to 
nine revolutions, depending on the type of 


unit. This reduced friction permits higher 
shaft speeds, assures longer life. Opening and 
closing of chambers between the teeth is 
gradual across long ports, eliminating sudden 
shock and excessive turbulence, and reducing 
pressure variations found in conventional 
gear pumps. In Gerotor hydraulic pumps and 
motors, the Geroto: principle produces high 
volumetric and mechanical efficiency. 


*Gerotor is not just a name... it’s the heart of 
the finest hydraulic pumps and motors made. 


The two Gerotors revolve at different 
speeds, resulting in a continuous 
opening and closing of spaces as 
shown in this diagram. Follow the 
changing position of tooth #1 os 
rotation takes place. Note its relation 
to space #2. As rotation continues, 
tooth #1 gradually displaces oil 
from space 2, thus creating pressure. 


Whatever your need in hydraulic pumps or motors, consult 
the Gerotor May engineers. Write for free literature. 


ae 


ORS 


In Gerotor hydraulic pumps 

makes the difference! 3 | 

VTL XP DW, 

: 

| 

“YRRAULIC PUMPS & MOT 
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Pack more performance 
inte your hydraulic 


systems 
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PUMPS, VALVES, 
PRESSES, CYLINDERS... 


“John Crane’’ Chemlon “C-V” Rings continue to solve 
— after problem in the field of hydraulic operations. 
ign and application is no longer hampered by the low 

temperature, non-corrosive limitations of conventional O 
and V ring packings. “John Crane’’ Chemlon “C-V” Rings 
are molded from Teflon to provide complete inertness to all 
hydraulic fluids, oils, and all petroleum products. They can 
be used through a wide temperature range from —94° to 
+482°F. Friction coefficient is extremely low. “Breakout”’ 
friction is only slightly higher than that of running friction. 

“John Crane” Chemlon “C-V” Ring special crose sec- 
tional design affords effective sealing at practically finger- 
tight gland pressure. 

To bring you all the in-portant advantages of Teflon for 
yous hydraulic sealing applications, “John Crane” 

s developed a complete line of Chemlon “C-V” 
Rings and male and female adapters. If you 
have special requirements, additional sizes can 
be molded to fit your stuffing box dimensions. 


“John Crane's” illustrated booklet "The Best in Teflon” contains extensive 
intor mation on a wide voriety of Chemlon Products. Send for your free copy. 
Crane Pocking Co. 1805 Cuyler Ave. Chicago 13, ill. 
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NOTE: Readers may secure copies 
by addressing their requests to Ser- 
vomechanisms, Inc., Westbury, L.I., 


N. Y. 


Reprints Now Available 


I would like to have a check list 
of the available reprints on hy- 
draulic subjects based on material 
from the magazine APPLIED HY- 
DRAULICS. 

Joun J. Conway, Jr. 
Baldwin, N. Y. 


Copies of the following reprints 
from APPLIED HYDRAULICS 
are available at the present time: 
“Which Design Uses Hydraulic 
Gear, Chain and Belt Drives” 
(March, 1953): “Application oj 
Shear Type Sleeve Fittings” (March, 
1953); “Accumulator System Pro- 
vides Overload Protection on Stone 
Crusher” (December, 1952) ; “High 
Oil Pressures Widen Applications 
in New Mill Design” (May, 1953) ; 
“How a Die Caster Met His Fluid 
Cost Problems” (September, 1952) ; 
and the series of three articles, 
“Servomechanisms for Industry” 
which appeared in the September, 
October and November, 1953 is- 


sues. 


Design of Hydraulic 
Piping Systems 


Is there any published informa- 
tion on the design and installation 
of hydraulic piping systems that 
would be helpful to the smal] manu- 
facturer with limited experience in 
this field. We are looking for infor- 
mation on selection and installation 
of materials rather than sizing of 


pipe. 


J. W. NELSON, 
Engineer, 

Bemis Manufacturing Co. 
Sheboygan Falls, Wis. 


As far as we know there is no 
published material, other than man- 
ufacturers’ data sheets, that would 
cover exactly what we believe you 
would require. The reason is that, 
while sound principles can be laid 
down, the design of individual sys- 
tems including the selection of ma- 


Continued on page 44 
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powered travers, hydrectic feed 


Tre alm Vise 
A ready made jig for handliag 


BELLOWS TRANSPEED 
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The Bellows co. 


AKRON 9, OHIO 
WRITE FOR BULLETIN CL-50 TODAY .. ADDRESS DEPT. AH 354 
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EVERY 


terials, is based upon a study of 
the operating characteristics in- 
volved. The first part of Section D 
of the APPLIED HYDRAULICS 
Data List give five of the major 
handbooks and manuals that are . 
available. Two recently published 
books, “Pipe Resistance for Hy- 
draulic, Lubricating and Fuel Oils | 
and Other Aqueous Liquids” by 
T. E. Beacham and “Pipe and Tube 


N EW 2a Bending” by Paul S. Schubert, both 
a reviewed in recent issues of AP- 
PLIED HYDRAULICS, may also 
[ L T N be useful to you. We suggest you 
— : -— also ask your supplier of piping and 

yr | HYDRAULIC APPLICATION tubing for technical data. 


| “Dog piping connections made with Barco 
| Swivel Joints to the hydraulic cylinder of this 
Kux Die Casting Machine permit quick movement 
») of the press head to any desired position. 


High Pressure 
Water Relief Valve 


Can you advise who might sup- 


ply a solenoid operated water re- 
lief valve with good wearing quali- 


ties for operating pressures up to 


HENRY MACALUSO, 
Clifton, N. J. 


A tear sheet of a list of manufac- 


S turers of high pressure water valves 
AFETY is one significant reason | (page 232, January Directory is- 
for using Barco Swivel Joints on | %¢) has been sent you. We suggest 
HYDRAULIC APPLICATIONS. | 7° %* your local manufacturers 


representatives. 
Pressures often run to 3,000 psi, or more. 
For such service, metal piping and flexible 
joints offer important advantages. Non-rigid Desian Dota for . 
IT’S easy to get the right type connections can burst instantly with- Vane Vacuum Pumps 


answer for even yOul MO nue warning, causing injuries to personnel, I would appreciate receiving a 


pr ‘eb fire, and waste of valuable oil. Insurance | copy of the Data List mentioned 
new engineering catalog No. ‘ inst uch hatards. page 94 of the November issue o 
265A on BARCO SWIVEL apa counsel agains APPLIED HYDRAULICS. I am 


JOINTS. It is complete with Jn contrast, Barco Swivel Joints are pressure- searching for design data for rotary 


pictures and diagrams showing es 2s vane vacuum pumps (dry type). If 
correct applicationand contains safe and also fire-safe. Even if a joint should this subject Me ah nc! in 


all specification data for wear, there is only a slight seeping of fluid | 4ppLIED HYDRAULICS, I would 
improved Barco Swivel Joins: __ no bursting nor fire hazard. High shock | appreciate tear sheets. 


@ leckproof! Perfect Sealing — : JULIUS SOLED, 
ee. loads can be handled without danger. Barco Ashbury Park, N. J. 


@ No Binding, Low Torque! joints also give more positive hydraulic 
pemeuatanas contol as there is no “mushiness” caused by | _ “acum pumps, except for small, 
@ Self-Aligning! Simplifies instal- , fh low vacuum service, are outside our 
lation. stretching of hose. field. The literature is very scant. 
@ No Lubricotion Required! Easy Practically the only publication, a 
A 0 quarterly review “Vacuum” is avaii- 
Economical | Choice able from a leading English manu- 
pasbeebcsate Co: facturer, W. Edwards & Co. (Lon- 
SEND FOR A COPY OF NEW . 
2654 Hough St., Barrington, illinois | Worsley Bridge Road, 
INFORMATION. in Canada: The Helden Co. Lid, Montreal Continued on page 48 
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BIG PART IN BIG PLANES This is a full-scale 
section of the Sirvene (synthetic rubber) accumulator diaphragm 
that actuates the wing flaps and other hydraulic circuits in big 
planes. It must be equally perfect...in the first or the fifty 
thousandth hour of flight .. . at —65°F. or 180°F. above. And it 
is. Cornpletely custom-developed, in design, compounding of oil- 
resistant elastomers, molding, and laboratory control of production, 
it well represents all Sirvene parts. It represents, too, the coopera- 
tion which C/R engineers give you to help develop pliable parts 
for your own critical applications. Please write us for your copy 
of “Engineering with Sirvene.” 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1201 Bisten Avenve DIVISION Chieage 22, 
Representatives in these Principal Cities: Boston New Yous + Synacuss Burraco + Puapecrmia « Cincinnat: 
Derrorr « Promta « Minwearotis Wicurta « « Housron Los + Saw Francisco + 
Other C/R products 
Out Seats: Shaft and end face seals for all types of lubricant retention and dirt exclusion * Conpor: Controlled porosity mechan- 
ical leather packings and other sealing products * Sinvis; Mechanical leather boots, gaskets, packings and related products, 


CEL 
/ 
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Excessive throw-off 
stopped with... 


@ The lubrication of exposed gears on a 250 “on press caused 
trouble for a midwest metal-working company. Lubricant 
throw-off was excessive, creating unfavorable working con- 
ditions; frequent applications of grease interfered with pro- 
duction and raised lubricant consumption. The geer shield 
in use required pre-heating. 

A Standard Oil Lubrication Engineer surveyed the sit- 
uation three years ago and suggested the use of Calumet 
Viscous Lubricant 10X, because it is a grease of superior 
adhesive quality and does not require pre-heating. 

Since that time the plant has used Calumet Viscous Lu- 
bricant 10X with outstanding results. Run-off to the floors 
and other parts has been eliminated. Gears are lubricated 
with maximum efficiency. Most important, lubricant con- 
sumption has been cut by more than 20%. 


Viscous Lubricants 
Where open gear; as well as some enclosed types are 
difficult to lubricate, try Calumet Viscous Lubricants. Their 
superior adhesive quality and greater wetting ability give 
them high resistance to the washing-action of water and 
to thinning and throw-off at high temperatures. Several 
grades of Calumet Viscous Lubricants can be applied by 
spraying. 

Standard Oil Lubrication Engineers are stationed 
throughout the Midwest. One of these specially trained 
men is in your area, on the spot when you need him most. 
To secure his services call your local Standard Oil office. 


Or write: Standard Oil Company (Indiana), 910 S. Mich- 
igan Avenue, Chicago 80, Illinois. 


= 
PANY (STANDARD (indiana 
STANDARD OIL COM (Indiana) 


standard 0-M cylinders 


are 
easily and quickly modified to fit 


SPECIAL APPLICATIONS 


You don’t pay for special patterns . . . and you don’t have to use a 
cylinder that’s not quite “right” for the job when you choose the O-M 
Cylinder. Since nearly all parts are standardized in O-M Cylinders 
(plus one or two semi-standard parts), the additional cost is extremely 
small when you need a duplex, triplex, adjustable-stroke, tandem— 

or any other “special” type cylinder for applications not suited to 


standard units. 
fit where others won't 


O-M Cylinders require '/y less installation space than 
conventional cylinders of the same bore because O-M's 
SPECIAL INTERLOCKING MECHANISM does 
away with projecting tie rods and end caps. Also 
provides better balance, reduces distortion . . . giving 
O-M the lowest coefficient of friction of any cylinder. End 
plugs tapped for universal mounting. Any one or 
combination of mounting brackets may be used to 
install without disassembling or changing cylinder. 
Easily removed, inspected, repaired. ALL-STEEL with 
bearing bronze—no castings. 


Available in a full range of sizes (142 to 8" bores) with 
standard, 2 to 1 or oversize rods. Completely 
interchangeable parts. 14 day delivery on most sizes. 
Write teday for FREE catalog and complete set of 14- and 14- 
scale templates showing all cylinders and mounting 
brackets. 


—~"GRIMAN-MILLER MACHINE COMPANY "1204 Sweet, Hammond, Indiana] 


Pesition 


lene 
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Roylyn Hose-Coupling 
Assemblies combine the 
advantages of Aeroquip hose 
and detachable screw fittings 
with the positive Quick-locking 
action of Roylyn Couplings. 
These assemblies eliminate 
one threaded connection 
and provide shorter, 
more flexible and 
durable units. 


SAFE 


ECONOMICAL 


Equipped with Roylyn Open or Self-sealing Couplings 


baal 


Aeroquip 1503 or 1502 Single Wire Braid Hose and/or MIL-H-5511 


Sizes, Types and Lengths to meet Customer Requirements 


ROYLYN PRODUCTS 


QUICK COUPLINGS OXYGEN ROYLON 
VALVES SPIRAL 
BACKUP 
RINGS 
FILLER-UNIT 1900 SERIES TUBE WweGs 
a ASSEMBLIES UNION 
| 
4 


ROYLYN, incore 


1706 Standard Ave., Glendale 1, Calif 


QUICK COUPLINGS * VALVES & COUPLING VALVES. — 
PILLER-UNIT * TUBE UNIONS * WEG TS * HOSE- 
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Lower Sydenham, London, S.E. 26, 
England. A rather interesting ele- 
mentary treatise “Air Medium 
Pressure and Vacuum, Equipment 
and Data” by O. Bogart, engineer 
at Leiman Brothers, Inc., Trenton, 
N. J., recently published, is reviewed 
in this issue. The best source for 
design data would be the literature 
of various manufacturers. A list of 
manufacturers of vacuum pumps is 
given on page 186 of the January 
Directory issue. 


A Small Quiet 1000 psi Pump 


We have an elevator leveling 
mechanism utilizing hydraulics and 
have need of a pump to operate at 
1000 psi and a capacity of 3 gpm. 
We find our present vane type 
pumps are too noisy for certain ap- 
plications. Do you know of a com- 
pany who might have what we need 
in a quiet pump? 

Lawrence J. Ryan, 
Western Mass. Specialty Co. 
Pittsfield, Mass. 


We believe that a pump to op- 
erate quietly at 1000 psi with a ca- 
pacity of 3 gpm could be obtained 
from any of the following com- 
panies: Commercial Shearing & 
Stamping Co., 1175 Logan Blvd., 
Youngstown, O.; Eastern Industries, 
296 Elm St., New Haven, Conn.; 
Gerotor May Corp., Maryland & 
Oliver Sts., Baltimore 3, Md.; Hy- 
draulic Press Mfg. Co., 830 Marion 
Rd., Mt. Gilead, O.; Denison 
Engineering Co., 1166 Dublin Road, 
Columbus 16, O.; and Hydreco Di- 
vision, New York Air Brake Co., 
1190 East 222nd St., Cleveland 17, 
O. There is a larger list of such com- 
panies in our January Directory 
issue under both gear and vane 
pump listings. 


Another Answer to 
Groove Design Problem 


It is apparent that you did not 
have our answer on hand to Mr. 
Doyle’s problem (November, 1953 
issue of APPLIED HYDRAULICS, 
page 30) when you published one 
answer to his question as to wheth- 
er it might be preferable to use a 
tubing of larger diameter and 


Continued on page 50 
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Different Types of 
Solenoid Valves 


* Sizes “a to 6 inches * Temperatures to 600°F 
* Pressures to 1 500 psi * Fully Automatic * Man- 
val Reset * Wide Selection of Body Materials 


PLUS 


3 8 5 ... Three-Way Solenoid Valves 


* Sizes % to 6 inches * Temperatures to 450°F 
* Pressures to 1000 psi + Fully Automatic * Man- 
val Reset * Wide Selection of Body Materials 


PLUS 


60 ...Four-Way Solenoid Valves 


* Sizes % to 1% inches * Temperatures to 
212°F + Pressures to 250 psi * Poppet or Slide 
Type * Brass or Bronze Bodies 


ASCO Solenoid Valves are available with standard, explosion- 
proof or water tight solenoid enclosures and Class A or Class H 
coils ...in a wide range of body materials including stainless 
steel, cast iron, brass, bronze, etc.,...with all design and manu- 


facturing backed up by some fifty years of Engineering Leader- 


the flaw of 
liquids'and gases. 


ship in the Solenoid Valve Control Field. 


ASCO Engineers at the plant or in key cities will be glad to work 
with you on your problem and to recommend the best valve, 


standard or special, for your requirements. 


Experience Shows 
“THERE’S AN ASCO VALVE 
FOR EVERY PROBLEM” 


NEW JERSEY 


of Electromagnetic 


Controls. 
385-H LAKESIDE AVENUE - ORANGE, 


March, 1954 
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Our Valve Catalog No. 
24 gives complete up- 
to-date information on 
the extensive line of 
ASCO Solenoid 
Valves, WRITE FOR 
yYOuR FREE COPY 
TODAY! 
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stretch the “O” ring (% inch x 


for all your requirements... | o me ving or 
vent. We do not fully agree with 
the one reply published. We know 


Spec ify Made from these materials: 5 of certain other applications where 


“O” rings are functioning entirely 
satisfactorily. A copy of our letter 
to Mr. Doyle is enclosed. 


Asbestos, woven including: 
GA R LO C K Cork-fibre, glycerine Buno-N (Hycor) (Excerpt from this letter to Mr. 
treated or synthetic. Doyle) Your cylinder inside diam- 
eter of .495/.496 inch would seem 
practical; the difficulty probably 
G . lies in the dimensions of the groove 
A ~ K E es S ‘ you have cut in the piston. To func- 
tion properly, certain factors of 
groove design are important and, 
J ‘ if we properly interpret your re- 
There is always one type of gasketing material that’s bestfor | marks, 
a particular application. When you call on Garlock, you’re | is too small. However, we hesitate 


to make any recommendations with- 
sure to get the material you need to meet your specific serv ot as Oh you WE end 


ice requirements. Here’s why: Garlock can furnish sheet | ys « simple sketch of the cylinder 
packing or cut gaskets made from any one of the basic gas- | and piston showing the dimensions 


keting materials. We are not limited to a few gasketing | Yt have used, we'll be able to give 
you a much more definite answer. 


specialties. The handbook enclosed includes 
Therefore, whenever you need gaskets call in your Garlock | tables of cylinder and groove di- 


: : mensions for use with various stand- 
representative. He can supply you with the type of gasket Gina, we 


that will best meet your requirements. believe you'll find the pump func- 
tioning much easier and to your 
satisfaction. 

L. W. Baker, 

Goshen Rubber Co., Inc. 

Goshen, Ind. 


To get the best gasketings 


Small Capacity 
High Pressure Pump 


We are working at the present 
time on hydraulic drives for our 
high voltage power circuit break- 
ers, and have been looking for some 
time for information on small hy- 
draulic pumps. If you could tell us 
where we could obtain any informa- 
tion on hydraulic pumps that will 
operate at approximately 3000 psi, 
with capacity from .3 to 1 gpm, 
we would appreciate it very much. 
THE GARLOCK PACKING COMPANY, PALMYRA, N.Y. M. S. PRENTICE, 


“hieago « Cincinnati ¢ Cleve! . ver « Detroit « Houston « ngeles 
New Orleans « New York City « Palmyra (N. Y.) « Philadelphia « Pittsburgh The Tacoma, Wash. 
Portland (Oregon) Salt Lake City Sen Francisco St. Louis Seattle Veri 
Spokane Tulse. ariable volume pumps that are 
tn Conede: The Garlock Packing Company of Canada Ltd., Toronto, Ont. Tetrafluoroethylene standard items of manufacture 
resin 
ciel would take care of your require- 
naceniia ments. A list has been forwarded 
ACK 5, GASKETS, Ofl SEALS to you. A more complete list of 


G A R LO A, K MECHANICAL SEALS such manufacturers and suppliers is 


RUBBER EXPANSION JOINTS on page 188 of the 1954 Directory 
|| issue of APPLIED HYDRAULICS. 
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John. T. Marshall 
Bendix Aviation Corporation 


Frank L. Mackin 
General Motors Institute 


D. F. Green 
Williams-White & Co. 


Outstanding Men Accept as Judges 
for 1954 PRIZE PAPER CONTEST 


E ARE very happy to announce that three out- 

standing authorities have accepted our invita- 
tion to serve as judges for the 1954 APPLIED HY- 
DRAULICS Prize Paper Contest. 


D. F. Green 


Mr. Green has spent over a quarter century with 
Williams-White & Co. of Moline, Ill. He was with the 
company from 1923 to 1931 as a design engineer. 
Then for the next four years he worked as a tool and 
die designer for Caterpillar Tractor Co., Peoria, Il. 
and with several plants of International Harvester 
Company. 

In 1935 Green returned to Williams-White as design 
engineer and took over as chief engineer in 1944. 

Green is a registered professional engineer and a 
member of Moline Rotary. 


Frank L. Mackin 


Mr. Mackin, after an apprenticeship as machinist 
and tool maker with the Advance Rumely Company 
at La Porte, Ind., received his technical education at 
General Motors Institute. He then spent six years in 
industry with the United States Steel Corporation and 
the Buick Motor, Chevrolet Motor and AC Spark Plug 
Divisions of General Motors Corporation, where he 


worked on special machine design, construction and 
maintenance. He then returned to General Motors 
Institute as Chairman of the Machine and Wood Shops 
and Hydraulic Department, the position he now holds. 

Mackin is a twenty-five year member of the Ameri- 
can Society of Metals and a member of the American 
Society for Engineering Education. 


John T. Marshall 


Mr. Marshall is a nationally known authority on 
aircraft hydraulic and missile pumps, fuel injection 
pumps and jet engine controls. He took his degree in 
mechanical engineering at Lehigh University in 1930; 
he added a Masters degree in mechanical engineering 
from Yale in 1934. Early steps in his professional 
career included service as an experimental and diesel 
engineer with Electric Boat Co., Groton, Conn., and 
designer with Ingersoll-Rand Co., Phillipsburg, N. J. 

Marshall joined Eclipse Pioneer Division of Bendix 
in 1935 as a development engineer on direct fuel in- 
jection for aircraft. In 1941 he became Chief Pump 
Engineer, in charge of development and production 
of all direct injection used on aircraft in this country. 
Last year, his responsibilities were broadened to in- 
clude aircraft hydraulic pumps, missile and fuel 
pumps, jet engine controls and accessories. 
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DO YoU... 


Design or sell hydraulic or pneumatic 
components ? 


Lay out your own customers’ cir- 
cuits? 


Design machine tools or special ma- 
chines or equipment? 


Convert machines and equipment to 
automatic operation? 


Build accessories for your own ma- 
chines? 


Assemble your own or customers’ 
machines or equipment? 


. “Trouble Shoot” on circuits? 


Operate or supervise a department 
in your plant? 


Repair and rebuild components? 


Have the responsibility for supervis- 
ing or performing maintenance? 


The closing date for the APPLIED HYDRAULICS PRIZE CONTEST is June 1, 1954. 


‘For Entry Stan Welte 


APPLIED PRIZE 


SERERT 


A total of 


$1200.00 in Cash Prizes 


will be awarded to the papers designated 
as best by the judges. 


PRIZE 


Fourth, Fifth, Sixth & Seventh 50. 


No matter whether your job is to sell hydraulic 
and pneumatic components and systems or de- 
sign tools, equipment and machines or apply, 
install, operate and maintain such circuits in your 
own or customers’ shop, you have an equal op- 
portunity to win a Prize, 


To enter the Prize Contest, simply send for the Entry 
Blank. The Rules of the Contest and Suggestions to 
Contestants will be sent promptly with the Entry Blank. 
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Aldrich engineers eliminated two right-angle turns in 
the fluid-end. Now, liquid passes from suction to dis- 
charge manifold in a straight line. That gave the Direct 
Flow Pump its name, and set up a whole new concept 
of pumps, pumping, and pump maintenance. It all adds 
up as follows: 


increased operating speeds—you get whatever 
volume and pressure you need from a smaller, lighter, 
more compact pump. 


Sectionalized construction—parts can be replaced at 
a fraction of the cost of a new fluid-end; also, parts can 
be made of stainless, bronze, Monel or other special 
materials—extremely important for corrosive fluid 
service. 


Maintenance made easier—no more tapered bores 
in the working barrel. Manifolds are not taken off but 


slide out on studs—affording room to /ift out valves as 
complete units. Packing is easily renewed — note acces- 
sibility of stuffing boxes. 


Interch ble wearing parts—available among 3, 
5, 7 and 9 plunger pumps of same stroke size. This 
minimizes spare parts costs and inventories. 


oO Changeable plunger sizes—in many cases it is only 
necessary to add new plungers, giands, throat bushings 


and packing to the same fluid-end. 


(1) Drive direct—by connection to synchronous engine 
type motor or internal combustion engine; also with 
integral speed reducer or V-belts. 


Contact your Aldrich Representative... or write to 
us direct for complete details on 3”, 5" or 6” stroke 
units. 


PUMP COMPANY 


PENNSYLVANIA 


Direct How Pump 


THE 


14 GORDON STREET © ALLENTOWN, 


Representatives: Birmingham + Bolivar N.Y. + Boston + Buffalo + Carmi, tilinois Charleston, W.Va. Chicago + Cincinnati « Cleveland + Dallas + Denver + Detroit Duluth 
Howston + Los Angeles « New York « Osklend, Calif. « Philadelphia « Pittsburgh + Portland, Ore. « Richmond, Va. « Rochester + Salt Lake City « San Francisco + Seattle 
Somerville, Mass. « Spokane, Wash. « Syracuse + Tulsa « Washington, D.C. + Youngstown «+ Export: Petroleum Machinery Corp., 30 Rockefeller Plaza, New York 20, N. Y. 
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When YOU buy—SPECIFY CHIKSAN 
Ball-Bearing Swivel Joints for 
Safe, Sure, Economical performance. 


Check and double check is your guarantee of the finest ball-bearing swivel joints 
for your money. Checks include: Inspection prior to machining; Inspection by 
machinist; Spot check by line inspector; 100% inspection of all components be- 
fore assembly; and 100% hydrostatic testing of assembled joints. This meticulous 
procedure insures quality control of all Chiksan products. 
CHrKsa tem, cetical comparator in Through a quarter century, more than one million Chiksan joints have served 
helps terther improve quality contre! of satisfied users in the transfer of fluids and gases in flexible lines. Constant and ~ 
all swivel joint parts. continuing research and testing are your assurance that the swivel joints manu- 
factured by Chiksan will continue to offer more for your money than any other 
type of swivel joint, swing joint or fitting. 
Chiksan offers the largest and most complete line of swivel joints in the world. 
Standard sizes range from %” to 12” with larger sizes available on special order. 
Our engineers have had years of experience in solving flexible line problems in 
every major industry. 
You can avail yourself of Chiksan’s experience. There is a Chiksan office or 
yao mech PoE Representative near you for close, personal assistance. Write today for catalog 
Chamber subjects CHIKSAN joints and “ information. Department 3-AH. 


assemblies to 80,000 Ibs. pressure to 
test possible material flaws. 


CHIKSAN Bell 


The Flow of Enterprise Relieg on Beoring Swivel Joint are 


Modern industry with full 


i" 360° rotation in 1, 2, ond 3 

planes. Over 1,000 

= different types, styles, 

and ey hove been 
wa d 4, ped for p 

and services from 28” 

° ranges from minus 70° 


Sal]- Bearing Swivel Joints 
te @ plus 500° F. with 


Hydraulic fluid pressure THE NEW TOOL OF MODERN INDUSTRY pocking materials for 
tests of every CHIKSAN cero hydraulic each specific service. 
swivel joint is the final check step 

before shipment. 


CHIKS AN COMPANY © BREA, CALIFORNIA & Chicage 3, tilineis © Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas + Subsidiaries: Chiksan Export Co., Brea, Calif.; Newark 2.N.J. + Chiksan of Canada Ltd., Edmonton, Alta. 
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Au Pathon Hydraulic Cylinders 
Series RH 2000 P.S.I. or QH 1000 
P.S.I, are designed to provide 
maximum strength and fatigue life 
in a minimum of mounting space. 
The use of a single screw thread to 
attach the head to the body of the 
cylinder assures smallness in phy- 
sical size and at the same time gives 
low stress concentration through- 
out the barrel to head attaching 
area with a resultant plus factor 
for shock loading. Your Pathon 
Hydraulic Cylinders are more 
compact, stronger and yet require 
less maintenance. 


A MAXIMUM of operational 
efficiency in minimum space is 
characteristic of Pathon Series 
H4W Hydraulic remotely oper- 
ated directional control valves. 
They are easy to install, conveni- 
ent and inexpensive to use, and 
require an absolute minimum of 
maintenance attention, 

Write us today for your Pathon 
Oil Hydraulic Cylinder and Valve 
Bulletin No, 22. 


3823 Pacific Avenue 
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Pathon 


HYDRAULIC CYLINDERS 


HYDRAULIC VALVES 


Cincinnati 12, Ohio 


. 


How to wich the packing mit 


VIX-SYN Packings 


Houghton's special synthetic rubber moulding process results 
in a more compact, uniform structure and greater density, 
which assures longer packing life. These photomicrographs 
show the difference. 


Coarser, less dense pattern of rubber Fine-grain density of rubber through- 
is indicated in this photomicrograph out Houghton Vix-Syn Packing is 
of a standard packing compound, shown in this cross-section similarly 
magnified 240 diameters. Note lack magnified. This compact, homogene- 
of uniformity. ous quality means longer packing life. 


Houghton engineering service begins at the drafting board, 
rendering needed aid to machine designers seeking the type 
and size of packing rings and adapters best fitted to hold 
pressures effectively. 


You can always be sure of getting the packing stability and 
uniformity you need, by specifying VIX-SYN rubber packings 
and “‘O” rings. Their resistance to heat, oils, solvents and gases 
means longer packing life over a wide range of pressures and 
temperatures. Increased manufacturing facilities mean prompt 
deliveries. For full details, ask the Houghton Man, or write E. F. 
Houghton & Co., 303 W. Lehigh Avenue, Philadelphia 33, Pa. 


Be ure Cross-section of average compound Cross-section of Vix-Syn compound 
og? 
Be sure itt 
; 
product of ‘ \s) | 
Ready to give you on-the-job service... 1% 
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THIS FAMOUS maker of hydraulic machines 


and cools (mame on request) uses and recommends Texaco 
Regal Oil (R & O). As an operator of hydraulic machine 
tools — and the manufacturer of his own line of hydraulic 
machines —he knows that Texaco Regal Oil (R&O) 
keeps hydraulic systems free from rust, sludge and foam — 
assures longer pump and parts life — reduces maintenance 
costs, 


Approved by leading hydraulic manufacturers, Texaco 
Regal Oil (R & O) has proved in tests to be more than 
ten times as oxidation-resistant as ordinary turbine-quality 
oils . . . with far superior ability to prevent sludge, rust 
and foam. 

Avoid unscheduled stoppages and obtain clean, smooth, 
efficient hydraulic operation by using Texaco Regal Oil 
(R & QO) in your hydraulic system. There is a complete 
line of Texaco Regal Oils (R& O), one of which is best 
for your equipment and operating conditions. 

Just call a Texaco Lubrication Engineer at one of the 
more than 2,000 Texaco Distributing Plants, or write 
The Texas Company, 135 East 42nd Street, New York 17, 
N. Y. 


XACO Regal Oils (R & 0) 


METROPOLITAN OPERA redio broadcasts every Saturday afternoon. See newspaper for time and station. 
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By Joe Clancy 


MERICAN Electric Furnace, Inc., of Boston, 
Mass., had a critical problem in the design of a 
germanium furnace. The nature of the operation re- 
quired that all movements of the germanium material 
(powdered or molten) had to be extremely smooth; 
any vibration or shock would result in possible spillage 
of the germanium or damage to the thin walled graph- 
ite boats. It was essential that all movements be as 
gentle as possible. In addition, fully automatic opera- 
tion of the relatively long cycle of heating was con- 
sidered essential to the control of the furnace to insure 
absolutely consistent results. The high cost and criti- 
cally short supply of the material were additional 
factors that had to be considered. 
Designers, after careful consideration, chose a low 
pressure hydraulic system, with cylinders and flow 


a furnace. Any jerky motion would cause spillage of this expensive material. 


Small graphite boats filled with germanium had to be moved in stages through 


You Can Get Gentle, Smooth Motions 
With Low Pressure Cylinders 


control valves on both supply and exhaust lines. Cylin- 
der travel is controlled by limit switches and solenoid 
operated valves. The adjustment of the flow control 
valves and an adjustable stroke mechanism built into 
the assembly of the special double ended piston rod 
of the main pushing cylinder assures extremely smooth 
operation. 


Cylinder Sizes 


Five of the six operating cylinders are 11% inch in 
diameter with 5% inch piston rods. The index cylinder 
is a 2 inch cylinder with a % inch piston rod, All 
cylinders other than the main pushing cylinder are 
stock 500 psi hydraulic units. A self-contained low 
pressure hydraulic pumping unit provides the power. 

The long cycle, four to five hours of heat and melt, 


This Month’s Guest Editor 


March, 1954 


Joe Clancy of the Gibson Engi- 
neering Company, Boston, Mass. 
collaborated closely with American 
Electric Furnace, Inc., on the elec- 
trical and hydraulic circuits de- 
scribed in this article. 

Joe received his B.S. in Electrica! 
Engineering from Northeastern Uni- 
versity in 1939. Prior to World War 
Il he did some design engineering 
until he was called into the service 
with the Navy. He gained some 
valuable experience, both electrical 


and hydraulic on fire control equip- 
ment while in the Navy. 

Joe joined the Gibson Engineer- 
ing Company in 1945 as a Field 
Engineer and since that time he has 
worked out of both their Hartford 
and Boston offices. His compa 
furnishes the New England area with 
electrical, pneumatic and hydraulic 
equipment. The application de- 
scribed in this article is a good ex- 
ample of the type of work handled 
by this company. 
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FIG. 1. GENERAL VIEW of the germanium reduction furnace. Major parts shown, left to right: main push- 
er eylinder; entrance chamber; furnace proper; water jacketed cooling chamber and; exit chamber. 


was accurately controlled by an adjustable repeating 
cycle timer. 

During shop tests of this furnace the smoothness of 
operation was demonstrated by conveying a glass 
marble through the furnace on a smooth wooden 
block. The marble, placed on the block on the index 
conveyor, was moved completely through the furnace 
without any appreciable movement of the marble 
relative to the block. 

The germanium reduction furnace is a three zone, 
electrically heated, automatic loading and unloading 
type, using hydrogen gas for protective atmosphere 
and reduction of the germanium dioxide. All move- 
ments are actuated by cylinder extension or retraction. 
The index conveyor, fitted with stainless steel plates, 
rons over a shelf along the front side of the furnace 
(Figure 1), returning under the shelf. The entire con- 


veyor belt may be loaded with graphite boats, one on 
each conveyor plate, at one time. 


Cylinders Operate Every 15 Minutes 

Each fifteen minutes one boat enters the entrance 
and purging chamber. Individual boats are moved 
from the conveyor belt to the front elevator table by a 
horizontally mounted cylinder, then raised to the level 
of the furnace retort floor by a vertically mounted 
elevator cylinder. Then the main pushing cylinder, 
horizontally mounted and in line with the centerline 
of the furnace, pushes this boat into the furnace 
muffle. This action pushes the line of boats into the 
furnace one boat length. At the rear of the furnace 
one boat is pushed out of the furnace onto the rear 
elevator. Companion elevator and unloading cylinders 
lower the boat to the conveyor level and push the boat 


Action 


| Operator turns on pump and control 
switches at beginning of work day. 


2 Cycle timer starts timing 
3 Contact RIC-NO closes 


4 Contect LIB-NO and L2A-NO close 
R4C-NC opens 


5 Relay 2 is energized 
Push cylinder returns to normal 


6 When cylinders 3 and 4 are down 
L5A-NC and L68-NO open 


7 Lead and unload cylinders return to 


normal (when V3A is energized) 
8 Relay 5 closes 


9 Jam in discharge chamber 


Control Table 


What Happens 

Oil exhaust solenoid valve opens, remain- 
ing open as long as system is in operation. 
circuit 2-3 closes 

energizing VIB 


energizing relays 4, 2 and 3 
deenergizing relay | and energizing VIA 


closing R2C-NO 
LIA-NO closes, energizing V2B 


V3B energizes through L3B-NO, L48-NO 
and R3C-NO 
Deenergizing relays 2, 3 and 4 


oe and L6A-NO close, energizing 
2A 


starting cycle safety timer 


Limit switch will operate to open Relay | 


Result 
(Prevents drain of system when idle) 


Relays | and & are energized 


Cylinder No. | pushes; 
cylinder No. 2 indexes 
conveyor drive wheel 


Push and index cylinders return to normal 


Elevator cylinders, Mos. 3 and 4, lower 


Load and unload cylinders, Nos. 5 and 6, 
complete power stroke 


Raising elevator cylinders, Nos. 3 and 4, 
to normal position 

Alarm will sound if: (1) elevators do not 
return in normal time; (2) push cy! does 
not return to normal position; or (3) 
safety limit switch is operated. 

Push cylinder (No. |) will immediately 


(The norma! cycle of operation is action 2 through 7 above) 


| 
reverse. 
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Circuit uses one timer to time 


cylinder operations . . . a second 
timer is a safety device 


off the rear elevator onto the rear end of the index 
conveyor. 

From the entrance chamber the work progresses 
into the first of the three zones of the furnace. This 
is the preheat zone, a short (12 inch) zone. Heating 
elements of 80-20 nickel chromium ribbon on both 
sides heat the zone to approximately 650 C (1202 F). 

From the preheat zone the work advances into the 
second temperature zone for reduction of the dioxide. 
This zone is five feet long. 

The third zone is the melting zone. This two foot 
zone is heated by Globar (silicon carbide) elements 
to melt the germanium (melting point approximately 
1030 C (1904 F). Insulating refractory brick walls 
and ceiling of asbestos block insulation, heaviest in 
the melting zone, are used, with a silicon carbide 
hearth plate beneath the retort the entire length of the 
furnace. 

Immediately beyond the melting zone is the water 
jacketed cooling chamber. Attached to this cooling 
chamber is the exit chamber. This, like the entrance 
chamber, contains observation ports. A safety limit 


FIG. 2. FRONT VIEW of loading 
end of the furnace. The pusher 
cylinder (upper), conveyor in- 
dex cylinder (adjacent to con- 
veyor drive wheel) and eleva- 
tor cylinder (vertical, under 
entrance chamber) are shown. 
Boats on stainless steel plates 
of the conveyor are also shown. 


FIG 3. END VIEW of the un- 
loading end of the furnace. The 
unloading cylinder, water jack- 
eted cooling chamber and idler 
pulley are shown. The rear ele- 
vator cylinder is hidden by the 
leg of the furnace. 


switch in the exit chamber shuts down the entire fur- 
nace in the event of any improper spacing of boats in 
the chamber in relation to the exit elevator. 


Cylinder Cycle of Operation 

In the starting position both elevator cylinders 
(Nos. 3 and 4) are in the raised (extended) position. 
The main pushing cylinder (No. 1) extends, advanc- 
ing the line of loaded boats through the furnace. 
Simultaneously, cylinder No. 2 starts its. index stroke, 
moving the conveyor belt to position another boat 
ready for loading. At this time both front and rear 
elevator cylinders lower (retract). Then load cylinder 
(No. 5) retracts, pulling a loaded boat from the index 
conveyor to the elevator table; the unloading cylinder 
(No. 6) extends, pushing a boat from the rear elevator 
table to the index conveyor. 

Then both elevator cylinders (Nos. 3 and 4) again 
raise to their extended position. When these cylinders 
have come to rest, the operating cycle is complete. All 
cylinders remain at rest for the duration of the time 
cycle (15 minutes). 

The furnace requires the attention of only one 
operator and then only for a short time every four to 
five hours to fill up new boats. 

The control circuit is operated by two standard 


LOADING CYLINDER 
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FIG. 4. ELECTRICAL CONTROL circuit with a single 
cireuit repeat cycle timer switch and # reset timer with 
tact control switch. All units are shown at 


“rest” pesition. 


electrical timers; an adjustable, repeating cycle timer 
and an automatic reset timer. When the fifteen minute 
preset interval has expired, the cycle timer acts as the 
starter of the cycle of operation by energizing the pilot 
solenoid VIB, initiating power stroke of cylinders 
Nos. 1 and 2. 

From this point on, the balance of each cycle is 
controlled automatically by action of limit switches 
and relays. No cylinders will operate at any time un- 
less all preceding portions of the cycle are completed 
properly. The reset timer is synchronous motor-driven 
with automatic reset within which a complete cycle of 
cylinder operation must be completed. In case of mal- 
functioning of cylinders this timer will sound an alarm. 

The control sequence table outlines steps in se- 
quence of operation. 

The germanium reduction furnace is now in suc- 
cessful operation. The low pressure hydraulic system 
with limit switch operated cylinders and cycle control 
by electric timers has given fully automatic operation 
that has provided critically accurate and smooth func- 
tioning movements necessary for the safe and efficient 
operation of this furnace. 


FIG. 5 HYDRAULIC cireuit with limit switches and reversing solenoids. 
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How does a hydraulic servosystem operate? 


W hat are the necessary components? 


To answer these questions this article describes . . . 


An Electro-Hydraulic SERVO PUMP 


By Norton Williams 


A SERVO pump is one of many examples of a hy- 
draulic mechanism used to exploit the advantages 
of modern fluid mechanics for feedback type control 
applications. It is a pump whose amount of stroke 
and direction of output flow can be varied at will, 
and which is designed specifically for servo circuit 
usage. The functions it is intended to fulfill are suffi- 
ciently broad, so that a description of the pump as a 
complete, packaged unit, with a listing of immediately 
associated circuit components, should present a fairly 
comprehensive example for an illustration of hy- 
draulics at work in a servo circuit. 

The electro-hydraulic servo pump unit is essential- 
ly an electrically-controlled, variable-delivery, positive 
displacement, hydraulic pump. The combination of 
this pump and a rotary or linear hydraulic motor 
forms an electrically controlled hydraulic transmission, 
with the motor acting as the output member. These 
transmissions are usually designed especially for use 
in remote control operations and high-response servo 
systems employing electrical feedback. However, servo 
pump units can be designed so that they are entirely 
mechanically controlled. 

The transmission may be considered as a power 
amplifier when viewed from the electrical signal input, 
of about five watts, to the mechanical power output 
of several thousand watts. Various sizes of transmis- 
sions have been built, having output capacity ratings 
from one to 400 h.p. 

An electric motor, auxiliary drive pad on an air- 
plane engine, air turbine, hydraulic motor, or other 
prime mover which will provide adequate power and 


NORTON WILLIAMS, Application Engineer, Vickers In- 
corporated, Detroit, Michigan 
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substantially constant speed for driving the servo 
pump unit may be the basic power input to the trans- 
mission. 

Direction and rate of fluid flow from the pump 
unit is controlled by the application of a small elec- 
trical signal to a solenoid, which is usually included as 
an integral part of the pump unit assembly. Therefore, 
the velocity, position and direction of motion of the 
output member and the load is under control of this 
electrical signal and such feedback circuits as may be 


desired. Speed changes are smooth and stepless, 


High Power to Weight Ratio 


The servo pump unit and its associated hydraulic 
motor are designed to have a high power-to-weight 
ratio, high torque-to-inertia ratio, low inertia of rotat- 
ing parts, high resonant frequency, reliability and 
versatility of application. The hydraulic motor is nor- 
mally of a fixed stroke design, which results in the 
transmission having constant torque and variable 
speed characteristics. However, variable stroke hy- 
draulic motors can be designed which will reverse 
these characteristics; that is, provide a transmission 
having characteristics of variable torque and constant 
speed. 

Power loss for control purposes is low in a servo 
pump unit because metering valve action is confined 
to a low-power level hydraulic system. This is the 
stroking system. It is a part of the pump unit, and is 
usually designed to operate in the pressure range of 
100 to 300 psi. The stroking system controls the amount 
and direction of stroke of the main power pump, which 
may operate at pressures up to 3000 or 4000 psi. 
Pressure drop across the ports of a metering valve, 
with its inherent losses, is avoided in the main power 
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THIS SIMPLE LAYOUT shows a servo pump in combination with a hydraulic motor and the electrical control circuit, 


system. That is, the final power output from the pump 
is not dependent upon pressure-drop methods of con- 
trol, but is determined by the amount of flow which the 
stroking system directs the power pump to develop, 
and by the actual resistance offered by the load. 

In a control system employing a servo pump, the 
variations in gain resulting from a change of load 
are negligible as compared to those which may exist 
in the same circuit if control is exercised by a valve 
metering directly in the main power line. 

The servo pump unit is normally controlled by an 
electronic or magnetic amplifier. In a typical example, 
an electronic amplifier should be capable of supply- 
ing to the solenoid a maximum differential current 
of approximately 28 ma, de and a sum current of 34 
ma, de. 


Pump Sub-assemblies 


Principle sub-assemblies of the pump unit are: 

Power pump. It is usually a nine cylinder pump 
housed in a pintle-mounted yoke to which is connected 
the stroking piston. The flow and pressure generated 
in this pump are carried through passages in the yoke 
and hollow pintles to external fittings, at which point 
tubing connections are made to the hydraulic motor. 
The power pump is a positive displacement pump of 
very high volumetric efficiency. Its piston and cylinder 
block assembly is rotated continuously in one direc- 
tion at constant speed by the basic power input. This 
is accomplished through a drive shaft and universal 
linkage. The yoke in which the piston and cylinder 
block assembly is housed is rotatable about the pintles, 


usually through a 60° are (30° on each side of “cen- 
ter”, or zero flow position). The amount of stroke of 
the power pump pistons is dependent upon the yoke’s 
position within this arc. In effect, the power pumping 
elements (pistons, cylinder block and valve block), 
since they are enclosed in the yoke, swing about the 
pintle axis as if they were hinged on the pintles. When 
the yoke is in its center position it is directly in line 
with the axis of rotation of the drive shaft, pistons 
and cylinder block assembly. Consequently, there is 
no relative motion between the pistons and the cylinder 
block in this center, or zero, position. Linear motion 
of the pistons in the cylinder bores starts to occur as 
the yoke swings away from center. 

Control solenoid. Usually differentially wound, so 
that it can be controlled ly a push-pull amplifier. How- 
ever, it may be designed d’iferently if desired, such as 
a solenoid employing a permanent magnet field and 
reversible current control with a wound armature 
(similar to the voice coil in a radio speaker). The 
solenoid is usually designed to provide linear response, 
and to have a resonant frequency of 120 cps or higher. 
The purpese of the solenoid is the actuation of the 
control valve in the stroking circuit, which in turn 
controls the direction and rate of output flow from the 
power pump. 

Control valve. Sometimes called a metering valve, 
or pilot valve, or follow-up valve. It is controlled by 
the solenoid, and meters the stroking circuit flow to 
and from the stroking cylinder. It can be designed to 
provide either velocity or acceleration inner-loop feed- 
back. It is usually designed to have high response, to 
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resist vibration and other external acceleration forces, 
and to provide accuracy of stroking control. Through 
appropriate arrangement of the inner-loop feedback 
and control valve, the acceleration or velocity of fluid 
flow from the power pump can be made proportional 
to the electric input signal. 

Stroking cylinder and piston assembly. This posi- 
tions a yoke, which houses the pumping elements of 
the power pump. By moving this yoke to different 
positions, the stroke of the power pump is varied, and 
the direction of its output flow can be changed. In some 
cases a mechanical feedback is provided from the yoke 
to the sleeve of the control valve, which results in an 


A TYPICAL servo pump, weighing approximately 
15 pounds, delivers 4 horsepower continuously 
and 8 horsepower intermittently. 


inner-loop velocity feedback. In most of the recent 
servo pump units the inner-loop feedback is either left 
out completely, or replaced by a yoke-driven synchro 
(which is included as a part of the pump unit). This 
synchro provides electrical, instead of mechanical 
inner-loop feedback. 

Stroking system pump. This pump, with the con- 
trol valve and stroking assembly, is often referred to 
as a hydraulic amplifier. The pump is usually a small 
gear-type pump, driven by a mechanical take-off from 
the power pump drive shaft. The flow from this pump 
is metered by the control valve to provide the direction 
and amount of motion desired for “stroking” the power 
pump (that is positioning the yoke). A small stroking 
circuit relief valve controls the pressure produced by 
this pump, usually regulating it to a maximum of about 
250 psi, although on some units this may be as low 
as 60 psi or as high as 600 psi—depending upon the 
design which is dictated by the stroking rate desired 
and force required to attain it. 

Replenishing pump. A small gear pump similar to 
the stroking system pump. It provides super-charging 
pressure to the power pump inlet, and replenishes fluid, 
so that ali circuits are fully supplied at all times. 
Check valves port its flow in the appropriate direc- 
tion to replenish the low pressure power pump line. 

Various relief valves, check valves, linkages, gearing, 
filters, etc. 

Synchro. This synchro is included as a part of the 


Hydraulic Servomechanism 


pump unit only when it provides a useful function in 
the feed-back circuits in the particular application in 
which the servo pump is to be used. When provided, 
this synchro is usually driven through a rack and 
pinion from the power pump yoke. Therefore, its out- 
put reflects the position of the yoke, and hence is pro- 
portional to flow from the power pump. 

Position limiter. This provides means by which the 
servo pump may be made to automatically limit the 
travel of the load. A mechanical (or electrical) feed- 
back of the load’s position is required to accomplish 
this function. The inherent design of the servo pump 
allows it to provide dynamic braking, and hence makes 
it particularly capable of accomplishing this limiting 
action smoothly and forcefully. Provisions for position- 
al limiting are optional, since in some applications 
it is not a necessary function. 

Pressure limiter, This provides means for auto- 
matically stroking the power-pump toward zero-flow 
position whenever the main-line pressure exceeds the 
predetermined maximum, This limiter is usually in 
addition to main line relief valves. Its principal ad- 
vantage is that it prevents over-loading the pump driv- 
ing source and reduces heating during relief-pressure 
periods. If a relief valve only is used, then the drop 
across the valve will maintain the maximum load on 
the pump driving source, which may be a critical con- 
sideration in installations such as those using an elec- 
tric drive motor of minimum capacity. The purpose 
of the relief valve in conjunction with the power limiter 
is the providing of quick, initial relief (especially for 
transient surge conditions). Then, as the power limiter 
comes into action, the power pump stroke and output 
flow are reduced substantially to zero, and remain in 
this situation as long as the maximum pressure condi- 
tion exists. Therefore, during this period there is no 
flow across the relief valve. 

Over-ride mechanism, This feature can be included 
when it provides a desirable function. For instance, in 
an aircraft control installation it would permit the 
pilot to over-ride the electrical system and to control 
the hydraulic system manually. 

Main housing (with mounting provisions, drive 
connections, hydraulic and drive fittings) into which 
all of the preceding items are mounted. 


System Components 

The pump unit is intended normally for use in a 
system which has: 

(1) Electronic or magnetic amplifier. For supplying 
the electrical control signal. 

(2) Oil cooler. For cooling the oil from the pump 
unit when the duty cycle, power requirements, and 
ambient temperature are such that cooling is necessary. 
Recommended maximum oil temperature is 180° F. 
This temperature can usually be exceeded, by 15° or 
20° without damaging the equipment. 

(3) Oil reservoir, or sump. For oil storage and for 
allowing expansion space for the oil. In installations 
Continued on page 84 
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A technical forum on: 


INDUSTRIAL NONFLAMMABLE FLUIDS 


@ Can present day nonflammable fluids 
be used satisfactorily? 


@ What changes must be made to ma- 
chines using nonflammable fluids? 


@ Will machine tool users start using 
nonflammables extensively? 


Industrial nonflammable fluids were the subject of a ~ 


Chairman: 
technical session at the National Conference on In- 


J. C. Van Gundy 


The Texas Company dustrial Hydraulics last October. During this session, 

the panel answered questions from the audience. Mem- 

Panel Members: bers of the panel represented producers of fluids, a 

H. Stuart Litzsingor packiig manufacturer, a hydraulic component manu- 
Monsanto Chemical Company facturer and a large user of hydraulic machinery. 


W. H. Millett 
Carbide and Carbon Chemicals Company, 
Division of Union Carbide and Carbon Are packings suitable for synthetic fluids 

Corporation also suitable for petroleum fluids? 


SCHMITZ; I have to answer that by saying this: A 


Don P. Morrell ) 
Ford Motor Company great many packing manufacturers are using synthetic 
binders or synthetic rubber cores. I think that a pack- 
ing that utilizes a synthetic core which is very rapidly 
James Robinson affected by chlorinated hydrocarbon, or some of the 
Vickers, Inc. synthetic lubricants, wouldn’t be successful in the 


synthetic fluids. Yet it might be entirely satisfactory 
on petroleum products. It requires a careful study of 
just what the problem is. 


Carl E. Schmitz 
Crane Packing Company 
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What packing material would you recom- 
mend for use with water base fluids? 


SCHMITZ: I would first have to know the problem, the 
speed and temperature and pressure, all of which are 
important elements. Knowing these factors, I think 
a satisfactory packing could be recommended with 
little difficulty. 


Have you data on which packing may be 
used with various of the nonflammable 
fluids? 


SCHMITZ: Yes, we have data on almost any prob- 
lem. If you have a specific problem | am certain our 
engineering organization would be glad to have you 
discuss it with us, or any other packing manufacturer, 
I am sure, has the same thing. 


Will Pydraul burn? What would be its ig- 
nition temperature? 


LITZSINGER: The answer to the first portion of the 
question is quite simple—yes, Pydraul is fire resistant 
enough to afford at least the minimum protection re- 
quired for die casting machines, the particular appli- 
cation for which it was developed. But it will defi- 
nitely burn; in fact, we feel that there is nothing, if 
you put enough effort on it, that we could not make 
burn. As for the ignition temperature of Pydraul, there 
again you would have to first describe the conditions 
under which you would be testing fluids. I might point 
out that the ignition temperature is greater than 1100 
degrees Farhenheit. 


Would you compare the fire resistance of 
the halogen compounds used as hydraulic 
fluids with good hydraulic oils? 


LITZSINGER: I think that is the answer right there. 
The halogenated fluids are excellent in fire resistance. 
However, you will have to have a satisfactory fluid 
as a hydraulic fluid. It is no good as a fluid. It is of 
little practical value. 


To what extent do the fire resistant fluids 
vary as heat conductors as compared to 
equivalent viscosity petroleum oils? 


MILLETT: Actually, I don’t believe there is as much 
data in this connection as there should be. From what 
we know, we think that most of it or several of the 
types are probably in the same range as our petroleum 
oils. We wouldn't expect too much difference from the 
point of view of heat conductiveness, based on some 


background I have had in other fields. 


Have standards been established to 
satisfy casualty and fire insurance under- 
writers as to what constitutes a nonflam- 
mable fluid? 
MILLETT: There are probably almost as many flam- 
mability test procedures as there are people in this 
room. There is a very good need for some standard- 
ization along this line. The difficulty has been that 
we are interested in different operating conditions. 


H. Stuart Litzsinger Cc. Schmitz 


What is a good flammability test for one set of con- 
ditions is not a good flammability test for another 
type of operation. There have been specifications for 
military hydraulic fluids of a nonflammable type that 
have been included in as many as six different flam- 
mability tests. The insurance companies are always 
very much interested in this and in some instances 
they have designed their own flammability tests. 

I have here a pamphlet from Factory Mutual Engi- 
neering Division. This is their Loss Prevention Data 
sheet 7-2, Hazardous Materials and Processes, in which 
they discuss hydraulic fluids or nonflammable fluids, 
the tests they have used, and now I am quoting— 

“These tests were made to simulate the discharge from 
a fractured high pressure pipe or fitting by discharging 
the fluid at 1000 psig. Pressure through an atomizing 
nozzle into a small furnace open at the top and bottom. 
A gas flame in the furnace served to heat a metal plate 
to 1200 degrees Fahrenheit. The gas flame and heated 
plate were used as an ignition source for the spray. 
Flash and fire point tests and autoignition tests were 
all made on each of the fluids. 

“The tests of the less hazardous fluids showed that each 
would burn when finely atomized and subjected to a 
strong ignition source but when the ignition source was 
removed, burning of some of the fluids stopped almost 
immediately and burning of the others continued at a 
greatly diminished rate.” 

There have been other conflicting reports from oth- 
er places as to just where you draw the line, as to 
what is flammable and what is nonflammable. That 
is why I like to think of it as a more or less relative 
term, one we can’t define too accurately. I know the 
underwriters’ laboratories are working on this. They 
are trying to develop a method for measuring thie 
characteristic of flammability. 


What are some of the maintenance factors 
found desirable with synthetic fluids, par- 
ticularly aqueous base fluids? 


MILLETT: I could take off at some length on that 
but I think I will mention a few of the high points. 
One of the important aspects of this problem is the 
installation. In installing a water base fluid it has 
been the experience of those who are marketing such 
fluids that cleanliness is very important. If you have 
an old system that has been in use for severa! years 
with petroleum oil, there is a lot of accumulated sludge 
that is going to be softened by the water base fluids 
and give rise to contamination. In nonflammables 
that is something you don’t have to have any more 
than you want to have with a hydrocarbon system. 
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Nonflammable Fluids 


If you have an old system, you should be very careful 
to get it as clean as possible. 

Another point that should be considered is paints. 
All of the synthetic type nonflammable fluids that we 
know about today have some softening effect on most 
types of paint. If you have a painted system, before 
installing any nonflammable type fluids, you should 
take care to check as to the susceptibility to that 
fluid. There are resistant paints available and if you 
are fortunate to have resistant paints, or don’t have 
any paint in your sludge, you are all right. But if 
you have a paint that is softened it can be a headache 
and should be removed before the installation of 
fluids. 

On packings, it has been our experience with the 
aqueous fluids that you do not need to make packing 
changes unless you have packings that were deterio- 
rated initially. The conventional rubber type packings 
that are used with petroleum oils have been found to 
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be completely satisfactory with the aqueous base fluids. 
I will make one exception. We have had a few instances 
where we get excessive softening of cork impregnated 
seals, impregnated with rubber. Aqueous fluids will 
soften them. Other types can be substituted for the 
cork impregnated type of packing. 

Your filtering is very important. You may have 
contamination by petroleum sludge. You may have 
contamination by paint. 

When we first introduced water base fluids for 
industrial service, we anticipated 1 good many prob- 
lems due to loss of water during its use with resultant 
increases in viscosity and loss in mechanical efficiency. 
I think everyone has been surprised that with proper 
maintenance you can maintain water content without 
a great deal of attention. I recall one instance in a 
steel mill where an aqueous fluid was used for soak- 
ing pit controls, through two summers, and in the 
intervening years our laboratory was following the 
water content very closely, expecting most of the 
water to evaporate during this period. Actually, in 
sixteen months of operation the water content de- 
creased only .3 of one percent. 

There are other instances, of course, where water 
losses have been higher. You will get high vapor pres- 
sure and more water loss. It is not recommended that 
such fluids be used at temperatures in excess of, let's 
say, 150 degrees Fahrenheit. 


Are larger filters usually found desirable 

with aqueous base fluids? 

MILLETT: I don’t think larger filters are necessary, 
unless you are subjecting the filters to a lot of service. 
If you've got a lot of material to be filtered out, yes. 
If you are going to use the filters to remove the paint, 
I would say you need larger filters. 

One point on filters that applies, I think, to actually 
any additive type of oil is that the activated spray 
type filter is not satisfactory for use with aqueous 
fluids. In fact, they are not really suitable for any 
fluids that have high additive content. Filters of other 
types are recommended in such instances. 


What is the effect of synthetic oils on cad- 
mium plated parts? 
MILLETT: In most industrial installations you don’t 
run into cadmium plated steel. I think with the in- 
dustrial fluids that are now in use you don’t have much 


of a problem with such metals. 


W hat is the effect of various nonflammable 
fluids on water pollution of streams? 
There are very strict laws in certain states. 


LITZSINGER: I don’t have any figures on it, but the 
solubility of Pydraul in water is something on the 
order of one-third of one percent. Further, it will sink 
to the bottom. 

MILLETT: Water base fluids would, of course, be 
soluble in the stream. The other ingredient of hydro- 
lube is glycol which doesn’t present any problem. The 
thickener that is used in the hydrolube is very similar 
in properties to low molecular glycol. It is a polyglycol 
type of material. It is also water soluble. The only 
question would be the additives which are present in a 
relatively small percent, less than 4 percent overall, 
and there would generally be the common salts, or 
salts of esters of organic compounds. I would not 
anticipate any difficulty with stream pollution from 
such materials. 


Because some of these fluids will hold 
solids in suspension, is 100 percent filtra- 
tion necessary? 


LITZSINGER: We have had no report of difficulty 
because of the suspension of particles in the fluids. 
However, because of the nature of the fluid we would 
recommend 100 percent filtration. I say that because 
the phosphates are exceptionally good detergents. No 
matter how thoroughly you think you have cleaned a 
system, the fluids will get in the cracks and crannies 
and scavange some of the varnish, so those should be 
filtered out. 

MORRELL: We found the same thing in the scavang- 
ing agent of this particular nonflammable material. 
We had to have 100 percent filtration, of necessity, 
because of the type of fluids. It is advisable, I believe, 
to use a mechanical type filter of rather fine filter 
characteristics. 

MILLET: I think there is probably no definite answer 
to the first part of your question because the fluids 
will vary, even within the groups. | know there are 
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some water base fluids that incorporate detergent 
types of materials and that do give quite a lot of that 
detergent action. All of these fluids, both water base 
and the non-water base, have different and unusual 
solvency and solvent characteristics. I think with the 
growing use of these materials, filter manufacturers 
will give you definite recommendations. 


What are your developments toward cold 
weather, low temperature operation? 


LITZSINGER: There are some areas where a general 
use fluid will not be applicable. Our fluid was de- 
veloped to operate roughly between the temperatures 
of 40 to 160 degrees Fahrenheit. 


MILLET: Fortunately, one of the bonuses we get with 
the water base type fluid is that, since they are really 
essentially anti-freezes that have been fixed up for 
industrial hydraulic service, they have very good vis- 
cosity temperature characteristics with the limitation 
that we do not recommend their use above 150 de- 
grees F. They can be prepared in any viscosity range 
so you can select the viscosity to suit your purposes. 
The points are much lower than you need for industrial 
service, ranging around minus 50 F for the indus- 
trial type fluid, but the viscosities are such that they 
will be suitable for use at zero degrees without much 
difficulty. 


What is the solubility of air in the non- 
flammable type of fluids? If it is less sol- 
uble than in petroleum base fluids, would 
it be practical to use a smaller reservoir? 


LITZSINGER: We have no actual data on the solu- 
bility of air in the fluid. All we can say is that when 
you get down to the consideration of smaller reser- 
voirs you have other factors that are going to enter 
into the design as much as the foam or insolubility. 
ROBINSON: I don’t think the use of any type of 
fluid should alter the size of the reservoir that has 
been found necessary with the fluid you are now 
using. Basically, the reservoir is based on the heat 
from the machine or its efficiency. Don’t expect mir- 
acles. The change in the fluid will not increase the ef- 
ficiency. Therefore, the oil content or the natural 
radiation tendency of the machine should remain as 
it is. 


If you switch from the petroleum oil to a 
nonflammable oil, would there be any ef- 
fect on pipe threading compounds? 


MORRELL: We had some, not too much. Some of 
the pipe compounds are presently available on the mar- 
ket. There are several pipe compounds on the market 
that are completely adequate that have sealers for the 
use of nonflammables. 

MILLETT: We have had some very interesting reports. 
Using the same type of pipe compounds, we get dia- 
metrically opposite conclusions. Some people will say, 
“This pipe compound is fine.” Others will say, “We 
can’t use it.” I think you are aware, that a lot of it 
depends on the overall maintenance practices. But 
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there are certainly resistant compounds for, I think, 
all of these materials. 


If water addition is necessary to water base 
fluids, is it necessary to add distilled water? 
MILLETT: You should use distilled, deionized water. 
If you use a hard water, it is possible that you will 
precipitate some of the inorganic inhibitors that are 


in the fluid. 


4d. C. Van Gundy 


How much oil can be tolerated in a sump 
that has a petroleum oil when you replace 
that oil with a nonflammable fluid? 


LITZSINGER: Our recommendations are that the sys- 
tem be drained as completely as possible; that is, the 
pump should be drained and the lines blown out. 
Operation will not be affected by a mixture containing 
10 percent petroleum fluid. However, it is the fire 
resistance that you have to think about. Fire resistance 
of the mixture will be greatly decreased. 

MILLETT: I think that is a very important point, and 
in this business of mixtures of oils with the non- 
flammable type of fluid, you are losing what you try 
to get. Of course, oil and water are not mixable but 
while in circulation they exist in the form of emul- 
sion and we never encounter difficulties with small 
percentages at 5 to 10 percent of petroleum oil. How- 
ever, we strongly recommend that as soon as possible 
you try to get that oil out. The oil will rise to the 
top of your sump. You can siphon it off or else drain 
your system and use that contaminated oil for flush 
runs for subsequent installations. 

VAN GUNDY: From the discussion, it is apparent 
there is a definite need for nonflammables for indus- 
trial type equipment and that need is going to grow. 
Secondly, that products of several types are available 
and are giving completely satisfactory performance 
in the field and have done so for the number of years 
that they have been applied. Third, that if you are 
considering using such a fluid it is necessary that you 
make a complete study of your conditions, consult 
with the fluid supplier and perhaps your packings 
supplier. 


All papers presented at the ninth annual NCIH, Oc- 
tober 1953, are included in the Conference Proceed- 
ings. Copies may be ordered from John G. Duba, Con- 
ference Secretary, National Conference on Industrial 
— Illinois Institute of Technology, Chicago 
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FIG. I. Air powered paper bundler 
can complete a cycle in three seconds. 


Modern newspaper presses run off a ton of 
paper every 3 to 8 minutes. Speed of 
distribution must match this high printing 
rate. Special conveyor layouts and ingenious 
bundling machines reduce handling time. 


Want Faster Operations? 
USE AIR CIRCUITS 


HERE'S a great amount of engineering going 
into the production of a daily newspaper. Aside 
from the design of the modern printing press, con- 
siderable engineering effort has gone into efficient 
plant layout and the development of equipment for 
handling paper rolls and for moving the completed 
newspapers to the delivery trucks. 
Realizing that the reduction of operating costs in 
a newspaper plant largely depends on better equip- 
ment, the Toronto Daily Star has for many years car- 
ried out research in methods of newspaper production. 
One of the machines which has been developed by 
the engineering group is the Wallastar Automatic 
Bundler, Figure 1. This equipment is now in use in 
the mailing rooms of more than 25 daily newspapers. 
According to T. R. Sykes, who is manager of the re- 


search and engineering department at the Toronto 
Star, “Air is used to power many of the motions on 
this equipment for several reasons. A 100 psi system 
will develop the required forces when using cylinders 
of optimum size. The high speed which is essential, 
can be achieved with air by valves and piping of 
reasonable size. Air motions are readily controlled 
with electrically operated valves. Also using a central 
compressor station of adequate capacity permits in- 
stallation of as many machines as desired. Further, 
the care of air operated equipment can be readily 
understood by the plant maintenance staff.” 

While the newspaper bundler performs a specific 
packaging operation, the design of this equipment 
overcomes some problems which confront designers 
of many air powered machines. Design problems in- 
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FIG. 2. Air valving for controlling the main cylinder 
and auxiliary cylinders, are mounted in limited space. 


Ample access is provided to permit servicing. Automatic 
oilers keep the valving lubricated. 


clude selection of components to perform a fairly 
complicated cycle in less than 3 seconds. These com- 
ponents must be mounted in a compact enclosure, and 
must be accessible for maintenance. 

The bundler is a high speed production machine 
which automatically wire ties newspaper bundles. A 
main air cylinder, controlled by valves in Figure 2, 
compresses the bundle, and after wire has been fed 
under the bundler, there is an air powered wire cut 
off. Air cylinders then power folder arms up the sides 
of the bundle to form the wire around the bundle. 
When the folder arms reach the top of the stroke, the 
welding operation is initiated. Two air cylinders, 
Figure 3, go into operation. One is the weld jaw 
cylinder the second is the knock flat cylinder. 

Other auxiliary operations are performed with air 
cylinders. The paper bundles feed in and out of the 
machine on a specially designed conveyor which 
avoids wrapper creep and skewing of the bundle. Stop 
rods are actuated by air. Air also powers a conveyor 
clutch, a table lift cylinder, a bundle positioning 
cylinder, and a wire feed clutch seen in Figure 4. 


Solving Space Problems 


The photographs, showing the installation of much 
of the air equipment, indicate some of the space prob- 


FIG, 3. Above. Welding mechanism for wire tying the 
bundle. 


FIG, 4. Below. Air operated clutch on the wire feeder. 


lems which had to be overcome. Location of the weld- 
ing mechanism, Figure 3, required using the piston 
rod of the main cylinder as an air supply line. This 
weld mechanism is in an enclosure mounted on 
end of the main cylinder piston rod; therefore, it 
moves vertically with the piston. The main piston rod 
is drilled. The air pressure tube lines, seen in Figure 
3, are connected between the main piston rod and 
single acting air cylinders. 


How to Save Air 


The valves shown in Figures 2 and 4 are 3-way 
poppet type valves, Stop rod and conveyor control 
valves are the same type. A main cylinder sequence 
pilot valve is a 3-way valve which is mechanically 
operated by a cam on the base of the right hand folder 
arm. This valve initiates the down stroke of the main 
cylinder. Another small push-pull valve is provided on 
the panel to control the air which operates the three 


* main control valves. With this valve closed, it is im- 


possible to operate any of the main air control valves. 
A very unique feature of the air circuit is the air 
saver valve shown in Figure 5, Figure 5 is a simplified 
drawing of the air saver circuit and does not show the 
other valving of the bundler. 
The question: “Can air used on the forward stroke 
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High Speed Air Cireuit 


of a cylinder be stored and used to return the cylin- 
der?” is often asked. The valve and circuit in Figure 
5 does exactly that. The circuit is patented by the 
Toronto Star Lid. On many air presses, where a 
powerful operating stroke is required and the return 
stroke requires much less power, this circuit can be 
used to save air by using the air to return the cylinder. 
In this cireuit, Figure 5, air at the end of the power 
stroke is partially exhausted to the other end of the 
cylinder and to an air reservoir, This stored air pro- 
vides power for the return stroke when the remaining 
air is exhausted from the power stroke. 

The air saver valve includes three separate poppets. 
On the power stroke, high pressure air flows from 
the supply line to the top of poppet “C”. With poppet 
“C” in the raised position, air pressure passes through 
to the top of the cylinder. During the downward power 
stroke, air discharged from the rod end of the cylin- 
der enters the air saver valve, passes around poppet 
“A” which is in the raised position and then exhausts 
to the atmosphere. 


To permit the return stroke, poppet “C” is in the 
lower position. This cuts off air from the top of the 
cylinder. Popet “A” is also in the lower position to 
block passage of air from the cylinder rod end to 
exhaust. Compressed air from the tank now passes 
through the air saver valve at poppet “A” to the line 
leading to rod end of the cylinder to raise the cylinder. 

The poppets “A” and “C” are pilot operated by a 
3-way sequence valve. When this valve is open, the 
pilot lines are open to exhaust as shown. When the 
valve is closed, air pressure is applied to the under- 
side of the poppets to raise them. 

When “C” is closed, high pressure air is pressing 
on top of its upper disc; however, because the diam- 
eter of the lower end of the poppet is greater than the 
diameter of the upper disc, pilot pressure is able to 
raise the poppet. This raising force is assisted by the 
spring in the lower end of the poppet. Pressure to the 
top of poppet “A” is from the air reservoir. On the 
bundler this pressure is about 40 psi. Pilot pressure 
to the bottom of the poppet from the main supply 
easily overcomes the low pressure on top of the poppet. 
With both poppets “A” and “C” up, they are in the 
power stroke position. 

Continued on page 86 


FIG. 5. Schematic of the air saver circuit which makes possible the use 
of exhaust air from the blank end of the cylinder to power the upstroke. 
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SECTIONALIZED PANELS 


Permit Assembly Line Techniques 


FRONT VIEW of a sec- 
tionalized hydraulic con- 
trol panel. Valving and 
gauges are conveniently 


REAR VIEW shows the 

iping and valving before 
soe piped to the cylin- 
ders and power unit. Am- 
ple space is allowed for 
assembly and mainte- 
nance. 


HEN a group of machines having similar but 
not identical hydraulic circuits is to be built, 
considerable savings may result if the hydraulic con- 
trol panels are built jn sections. 

Separately building the control panel for each ma- 
chine is a custom job which is costly and may result 
in panels which are not uniform. 

In the design of a group of furnace lines, the engi- 
neers at the Surface Combustion Corporation, Toledo, 
Ohio, arranged the control panels in sections. While 


the final completed panels for all the furnaces were 
not identical, each included some of the same sections. 
Having groups of similar panel sections, permitted 
applying assembly line techniques up to the point of 
bolting together sections to form a final panel. Han- 
dling individual sections helped reduce panel cost. 
Careful circuit layout is required to arrive at a 
sectional design. The time spent in doing this pays 
off in the reduced panel cost and in panels which are 
well laid out for easy assembly and maintenence. 
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PUMP CONTROL SYSTEM 
for large press installation 


By C. B. Blake and A. M. Steel 
Scovill Manufacturing Company 


[Ane water hydraulic systems, using reciprocating plunger pumps 
and air over water accumulators, require a system to control the 
water being pumped into the accumulators. 

To obtain greater reliability of control, Scovill Manufacturing Com- 
pany, Waterbury, Conn. has redesigned the control system on their 
2750 ton brass extrusion press. ° 

The original control of the accumulator water level on this extrusion 


FIG, 1. Five probes are 
mounted alongside the 
accumulator. As water 
level makes contact with 
each probe, there is an 
electrical signal which 
actuates an air valve 
which controls the 
pump valve operators. 
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FIG. 2. Old style pump pilot valve 
operator was a large solenoid which 
operated the valve by power in one 
direction only. 


press used a long slender aluminum float with an iron 
core floating in a non magnetic steel tube. Around the 
tube, at control point levels, were electrical coils, with 
a constant applied voltage. As the float was raised or 
lowered with water level, the iron core passed through 
each coil. Movement through each coil resulted in a 
small change in current. This small current change 
operated a very sensitive relay in the coil circuit. The 
relay, in turn, initiated the proper control. Six coils 
at various levels controlled the system: 


coil 6—no. 2 pump on bypass 
5——no. 1 pump on bypass 
4—no. | pump on pressure 
3—no, 2 pump on pressure 
2—siren on 
1—low level valve closed 


The water level was maintained by two 500 hp pumps 
approximately 160 gpm each at 4250 psi. 

The pumps were run on bypass until the water level 
dropped to stations 3 and 4 at which time heavy 3 
phase solenoids, operating counterweighted % inch 
pilot valves, caused the bypass valve to shut and put 
the pumps on pressure. 

The difficulties encountered made it necessary to 
keep a pump man in constant attendance. The float 
riding in the tube with small clearance had a tendency 
to stick. This was further aggravated by the solenoid 
action of each coil. The relays were so sensitive that 
normal mill vibrations caused faulty operation. Voltage 
variation also was responsible for erratic controls un- 
til a voltage regulator was installed. 


The heavy solenoid control on the % inch pilot 
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FIG. 3. New valve operators are air powered. Air provides positive action with 


a minimum amount of maintenance. 


valves gave positive action in one direction only, The 
counterweighted return sometimes stuck, holding the 
pump on pressure. The speed of the solenoid, even 

Continued on page 88 


FIG, 4, Each of the three valve operators has the same 
air circuit which is shown here. 
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cylinder. Movement is controlled by the 4-way air valve. 


By Peter L. DeMarsh 


NWINDING cable from a drum at varying speeds 

without fouling the line is the key to successful 
winch operation. To oil well drillers, rig time is dol- 
lars. The quicker the “down hole” trip is made and 
the job finished, the less the job will cost. 

As long as the center line of the winding drum on 
the truck is in the same plane as the centerline of the 
oil well casing, the reel line will wind and unwind 
evenly without any level device. However, under many 
conditions the centerlines are not in the same plane. 
This may happen when the truck is on uneven ground, 
or in the case of off shore drilling work the barge 
may be pitching. 

The drawing shows the layout of the sheaves. From 
the truck drum, the cable passes over a sheave wheel, 
then under the floor sheave and over the travel block 
sheave. 

To prevent uneven spooling, it had been necessary 
to have a man stand next to the sheave wheel on the 
truck. He pushed or pulled the sheave wheel as re- 
quired to cause the line to lay evenly. Not only did 
this method cause slow down in drum rotation, it was 
also very dangerous for the man pushing the wheel. 

Replacing the man with a mechanical shifting de- 
vice, required a simple lever and a method of con- 
trolling the push. Also the device would have to free 
wheel or coast when not being used. An air actuated 
lever as shown in the drawing was selected because 
of the reliability of air and the ease of adapting air 


LINE SPOOLER is positioned by a clevis mounted air 


Don't 
Foul the Line! 


... Gir cylinder prevents uneven 
cable reeling on oil well rig 


to the equipment. Since a 130 psi compressor is 
standard equipment on perforating trucks, no addi- 
tional power source was needed. 

With this line spooler, it has been possible to spool 
as fast as 800 fpm when the reel drum is as much as 
12 feet off center. 

Adjustment of the pressure regulator controls the 
line spooler. The device has worked well. With the 
installation of a lubricator-filter, the air circuit has 
required little maintenance. 


LAYOUT of the reeling rig shows the arrangement of 
the sheaves and the position of the line spooler. 


\ Line spooler 
Alt cylinder 
Air tank 
of cosing 
| Trovel block 
Line 
Sheove 
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APPLIED HYDRAULICS 


ON THE TOUGH JOBS— 


“Will it take it—not just now but in years 
of work ahead?” That's the thinking 
which is foremost in your mind when you 
purchase a piece of heavy-duty construc- 
tion machinery. 

Don't fail to check the fluid power con- 
trols that have been designed into the 
equipment before you take your next de- 
livery. If “Commercial” Oil Hydraulic 
pumps, motors, valves and cylinders are 
original equipment, you may be certain 
that you will have dependable operation 
because they are built for rugged usage. 
All they ask is to be left alone so they can 
do the job they are designed, produced, 
and installed to do. These hydraulic 


you will find... 


“Commercial” Oil Hydraulic Fluid Power Controls 


muscles are all sinew—they are powerful, 
quick acting and positive. When you are 
ready they will do a lot of work and they 
have longer service life. 

Here is the complete line of fluid power 
controls that are designed for teamwork. 
Each is built to give the entire circuit 
trouble-free operation. You will do better 
to place all your oil hydraulic problems 
with one producer, and “Commercial” 
has been producing for over 25 years— 
has not just arrived. 

Consult with a “Commercial” engineer. 
He will be glad to give you the facts and, 
if you want dependable controls, save 
you money, 


THE COMMERCIAL SHEARING AND STAMPING COMPANY 
YOUNGSTOWN 1, OHIO ~« CHICAGO, ILLINOIS . SALT LAKE CITY, UTAH 


PUMPS + MOTORS 
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Section Ill Power and Working 


HE distinguishing feature of poppet type air con- 
trol valves is, as the name implies, the poppet 
principle of opening and closing a passage. Figures 
| and 2 show schematically how poppet control oper- 
ates. In Figure 1, the poppet is closed and air at sys- 
tem pressure is under the poppet. Note that this pres- 
sure under the poppet exerts a force to close and seal 
the poppet. Figure 2 shows the poppet in the open 
position, allowing air to pass from the inlet or supply 
purt to the outlet or 2xhaust port. 

Although the diagrams are schematic, the basic 
principle of operation can be observed. Regardless 
of how many poppet seals are used to accomplish the 
required control, they are always installed in such a 
manner that the pressure of the air being controlled 
is utilized to assist in “sealing” in the closed position. 

The poppet principle embodies some rather distinc- 
tive characteristics which make it particularly suitable 
for air control. Perhaps the most important feature 
of this type control is the relatively short movement 
or travel of valve “parts” to obtain sufficient area for 
air flow. For example, in Figure 2, it can be seen that 
the poppet has moved only a short distance (a to b) 
to allow full air flow. This might be further clarified 
by an example. 

Assume that we wish to open and close a valve on a 
% inch pipe line and want to obtain an area through 


Air Valves 


Part 6 
Poppet Type Air Valves 


the valve equivalent to the area of the 3g inch pipe. 
We want to accomplish this with a very short move- 
ment of any valve parts. The area of a % inch pipe 
is .19 square inches. We can use a poppet sealing over 
a one inch diameter port and require a poppet move- 
men of only .06 inch to obtain full area. 

ware inches area requir 

Of course, a % inch valve wili not have 1 inch 

diameter poppets as the reasonabie and acceptable 
movement of parts will normally be over the .06 inch 
travel cited. In case a stem is involved, it would have 
to be included in the calculations. 


Minimum Wearing Surface 


Another feature deserves attention. Due to the rela- 
tively short travel of any moving parts, the bearing 
or wearing surfaces and seals are reduced to a mini- 
mum. Note, Figure 1, the relatively small stem diameter 
and the “O” ring seal on the stem. The reduced bear- 
ing area of the stem and the relatively small seal plus 
the short travel means that useful life is extended to a 
maximum. If, for example, the one inch poppet of our 
example has a %4 inch diameter poppet stem which 
moves only 1/16 inch for valve action, it is evident 


that wear will be negligible. Further, the “O” ring 


APPLIED HYDRAULICS 


“or A Beginner’s Course in Basic Pneumatics 
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HANNIFIN HAS. THE 
‘Most COMPLETE | 


OF AIR conTROL 


NEW! REVOLUTIONARY HANNIFIN 
P.M Pilot-Master Valves 


Piston-operated poppet design. 2 and 3-Way 

Exclusive replaceable cartridge for Valves. 

easier maintenance. Speeds to 600 Same valve operates 

cycles per minute. Pressure from 2-way or 3-way, nor- 

15 to 150 p.s.i. Integral, solenoid- mally open er nor- 

controlled pilot heads or a choice = ™ally closed. %" to 

of 10 separate pilot valves for VA" LPs. 

remote control. 

@ Fewer Valves to Stock 

Fewer Parts to Stock Twe 3-wey velves 
@ Maximum Interchangeability | mounted in compact, 
@ No Springs in Main Valve . common body. Two 
Write for Bulletin 231. 


cartridges. 


EXCLUSIVE REPLACEABLE 


Hannifin Corporation, 1188 S$. Kithourn Ave., Chicege 24, Ml. 
Ale and Hydroulic Cylinders * Hydraulic Power Units * Pneumatic and Hydraulic Presses © Als Control Valves 
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Pneumatic Really complete, the Hannifin line 
ders of pneumatic cylinders is made in 
= all Cylin twelve bore sizes, 1” to 16", and in } 
bination mountings. Really standard, 
~ thes¢ cylinders are tooled to toler- 
: ances that assure accurate mounting 
easier. Really built, each cylinder is 
2.5 “TRU-BORED” and honed, piston “| 
struction 
(Write for 4 
Bulletin 210 - \ 
Disc Type 
Air Control Vaives 
Designed for smeeth, geositive and ac- 
curate contre! of air-operated equipment. 
Bronze discs lapped to perfect seal with “i 
seats. Packless design. For hand, feet or 
electrical operation. Sizes: Ye" to LP.S. 
Write for Bulletin 57-W 
electrically controlled 
elo porated disc velve 
CARTRIDGE end retary types) Go 
- cotors to protect air Standen! hand 


Poppet Type Air Valves 


seal on such an installation could perform almost in- 
definitely as its entire action would consist of the nor- 
mal “O” ring roll. At no time would the “O” ring 
really get a chance to “slide” as it must on long stroke 
sealing. 

Another advantage inherent in poppet operation 
may be recognized by the above example and explana- 
tion. Obviously, the short movement and the reduced 
area of bearing surfaces permits a poppet type valve 
to function under what might be termed adverse con- 
ditions. When the poppets are faced with a resilient 
seating surface, as shown in Figure 3, this type of 
valve can accept considerable dirt, scale and other 
foreign particles, even though abrasive, and still con- 
tinue to function satisfactorily. It is never wise to 
install air operating equipment without provision for 
adequate lubrication; however, the poppet valve can 
get along with a minimum of attention. 


Maintenance Is Easy 

Still another advantage which poppet valves offer as 
compared to other types is the fact that close fitting 
parts are not usually necessary; therefore parts re- 
placements may be readily made in the field. This 
makes maintenance very easy. Repairs to poppet valves 
do not require special lapping, honing or other pre- 
cision finishing operations. 

We have briefly covered the fundamental principle 
of poppet operation; in summary, it might be stated 
that the poppet provides the shortest and fastest means 
to full area. The poppet principle is used in high speed 
internal combustion engines for the same reason. 

A simple straight-way or 2-way valve uses a single 
poppet, as shown in Figure 1. A 3-way valve has two 
poppets, as shown in Figure 4, while a 4-way valve 
will have four poppet seats. These diagrams are sche- 
matic to show the individual poppets in relation to 
the direction of air flow. It will be noted that, when 
closed, each poppet is held in the sealing position 
by air pressure. For example, in Figure 4, when pres- 
sure is admitted to the cylinder, exhaust poppet “b” 
is closed and pressure in the cylinder is helping to 
close and seal the escape to exhaust. When the valve 
is reversed to exhaust the cylinder, poppet “a” closes 
before “b” opens, and again air pressure is assisting 
in the job of sealing since full system pressure is under 
the closed poppet “a”. 

To obtain simplicity and to keep wearing or sealing 
surfaces and areas at a minimum, poppet type air 
valves are unbalanced. Figure 5 is a sketch of a bal- 
anced type valve in which pressure within the valve 
is acting on equal areas in each direction. It can be 
seen that the relative travel must be greater and that 
the sealing circumference must also be relatively great- 
er on this type of valve than on a poppet type valve. 

It might be pointed out that in direct acting poppet 
valves where an operating lever acts directly on the 
poppet stems, the unbalanced feature must be recog- 
nized in the design of the operating lever or mecha- 
nism. The force required to open the poppet is related 
to the air pressure and the unbalanced poppet area. 


FIG. 1. BASIC straight-way or 2-way poppet type 
air valve in the closed position. Air pressure closes 
and helps seal the poppet. 


FIG. 2. POPPET type air valve in the open posi- 
tion. The poppet head in the open position allows 
air to pass from inlet to outlet ports. 
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FIG. 3. WHEN THE seating surface of a poppet 
is provided with an insert resilient face, the poppet 
can operate for indefinite periods in spite of con- 
siderable contamination in the system air. 
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EFFECTIVE 


 ASSURES TROUBLE-FREE OPE RATION 


MEap inviinted, patented and introduced 
cylinder feld—with its 
desig, compact powur end 

long, depandable performante. 

Thetigands of progressive” 
factories use Air-Clamp*.A 

wide range of singlo-ucting 

(spring return) and dou!:le-acting 

ATR-CLAMPs* offer you the same. 
time-tagited, lasting efficiency 
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MEAD SPECIALTIES CO. Coupon Px 


4114 N. Knox Ave., DEPT. AH-34 Chicago 41, Illinois 
Send free copy of new, colored MEAD INDUS- 
TRIAL AIR POWER CATALOG describing the 
complete line of famous Mead air-operated devices. 
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Poppet Type Air Valves 


On some of the earlier models of poppet valves, espe- 
cially in the larger sizes, it required a considerable 
mechanical force to “break” the poppets against air 
pressure. 

Modern valves utilize all of the inherent advantages 
of the poppet principle, i.c., unbalance for tight seal- 
ing and short travel of relatively light valve parts. 
At the same time such modern valves completely over- 
come any of the actual or theoretical operation short- 
comings of the early valves. 

Figure 6 diagrams the modern 3-way normally 
closed poppet valve. This arrangement performs the 
same function as the 2-poppet, 3-way valve shown in 
Figure 4. In construction, however, both poppet seats 
are operated by a single stem. The pilot piston which 
operates the assembly has an area greater than the 
poppet area, so that again air pressure assists in seal- 
ing both supply and exhaust poppets to their closed 
position. 

Figure 7 shows another pilot piston operated 3-way 
valve, but this is a normally open type. 

These pilot piston operated poppet valves take full 
advantage of the principle described above; such 
valves may be operated at extremely high speeds. Also 
they provide a means whereby many control variations 
can be obtained simply with the same basic valve ele- 
ments, 


Acknowledgement: We are indebted to Elmer F. Heiser 
of S. G. Morris, Cleveland and to the Ross Operating 
Valve Company in the preparation of this installment. 


+ 

IN 

FIG. 4 IN THIS 3-way valve two poppets open 

and close alternately. The illustration shows the 

cylinder poppet open, exhausting the air while the 

inlet poppet is held closed under pressure. When 

the valve is reversed, the inlet poppet is open and 
the outlet (exhaust) poppet is held closed. 
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FIG. 5 SINCE PRESSURE in a piston or spool 
type valve is balanced, the spool must travel farther 
and the sealing circumference mast be greater 
than in a poppet valve to accomplish the same 
result. 


FIG, 6. A TYPICAL 8-way normally closed poppet 
valve as shown, performs the same function as the 
two poppet 3-way valve shown in Figure 4. How- 
ever, here both poppet seats are operated by a 
single stem. A pilot piston of greater area than the 
poppets operates the assembly, insuring that air 


PILOT AIR 


pressure aids in sealing supply and exhaust pop- 
pets in their closed positions. 


FIG. 7. ANOTHER pilot piston operated 3-way 
valve, in this case a normally open type. 


PILOT AIR 
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WHERE’S THE LIMIT TO WHAT YOU CAN DO WITH 


AID CUSTOMER 
CONVENIENCE 


IMPROVE PRODUCT 
PERFORMANCE BROADEN PRODUCT 


USEFULNESS 


-and boost productivity 
in your plant! 


Hydraulic power has benefited hundreds effort on forming, handling, machining, 
of products and can help countless more. finishing, and other operations; and do a 
But NONE so much as the machinery in faster, better job with less chance for error. 
your own plant! For hydraulics applied to . Invite your local Rivett Representative 
machine set-ups and operations can cut to visit your plant—study your processing 
your costs substantially and increase output. —and make recommendations. He'll lower 

Why pay for labor over and over and your costs and put you in a far better 
over? —when hydraulics can replace manual competitive position. 


RIVETT FURNISHES A COMPLETE LINE OF AIR AND HYDRAULICS — 
CAN PROVIDE ANY REQUIRED CIRCUIT FOR ANY TYPE APPLICATION! 


Hydraulic Cylinders Hydraulic Power Units 
108 models 17 models 
AUTHORITIES —in applying wir and hydraulic power 

Baltimore, Md. —Collift inc., Balti Netionet Engineering Corp, 1737 St. Lewis, Mo. William Scheer 6376 Clayton Rd. 

Pike, City, Md. Howard Chicage 26, Salt Lake City, Utah—J. M. Grisley Mach. Tools, 375 
Boston, Mess.—t W. Sheehy, 1104 Pork Square Bidg. Minneapolis “a St. Pewl, Minn.—Anderson Machine S. W. Temple St. 
Buffalo, N. ¥.—Lane Engineering, 1807 Elmwood Ave. Co., 2641 University Ave., St. Pavi. San Francisco, Callf.— & Soles, 5275 
Chicago, Ill.—MacMillin Engineering, 1737 Howard St. Newerk, N. J.—The 1977 Spring- Claremont Ave., Oakland 9, 
Cincinnati, O.—Seifreat-Eistod Mochy,, P.O. Box 2508 fieid Ave., Maplewood, N Seattle, Wash.—Hydraviic Power Equip. Co., 2316 
Cleveland, ©.—Gorco Machy., 21000 St. Clair Ave. New York City—The Aireyol ‘Compeny. 6 Church W. Sevier St, Portiand, Ore. 


Columbus, O.—Seifreat-Eistad Machy.,P.O.80x922 Philadelphia, Pe.—The Battersby 370! N. Broad St. 

Dalles, Tex.—Womock Mech. Supply, 6409 Maple Pittsburgh, Pe.—F. Co. 44 McKnight Okle.—John G. Burke & Co., 7.0. Box 1652 

Dayton, O.—Seifrect-Elstod Machy., P.O. Sox 332 Pertiend, drove Power Equip. Co,2316 Wichite, Ken.-~Ficke Engr. & Supply, 305 Pattie 

Detroit, Mich.—Fors Soles Co., 2832 E Grand Bivd. N. jo—D. M. Duncan Machy. Co, Ud. 

Flint, Mich.—Shively Bros. 719 E. 2nd Avenue ichmond, ve Supply, 15th & Franklin 197 St. 

Les Angeles, Callf.—Pavi-Munroe 48656. Goge Rechester, — Genesee Machine Builders, inc, Windsor, Ontario—D. M. Duncan Machy. Co., 
Ave., Bell, Calif, 1732 rb ly Ave. 1958 Wyandotte St. 
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Possibilities 
... With these pumps for 
pressures up to 500 psi 


When mounting 
pumps, foot posi- 
tien may be varied 
in relation to ports 
et 90° stages 
through com 


plete circle. 


You con meet practically any mounting requirement 
with pumps in the Brown & Sharpe 500 Series. Compact 
flanged stand and separate foot-type bracket make instal- 
lation easy in any position .. . allow quick adaptatiun for 
duplex and motor-drive units. Suction and discharge 
ports on both sides and ends of pumps facilitate piping. 
In addition, you get such top-performance features as 
quiet-running hardened gears, long-lived needle bearings 
and mechanical sealing . . . for positive, trouble-free 
service. Write for New 70-page Pump Catalog 35P. 
Brown & Sharpe Mfg. Co., Providence 1, R. L., U.S.A. 
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Brown & Sharpe 
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BUY THROUGH YOUR 
LOCAL DISTRIBUTOR 


Unlimited Mounting 


Hydraulic Servo Mechanism 


Concluded from page 65 


where the pump must operate in any mounting posi- 
tion, a lightly pressurized reservoir is necessary in or- 
der that the intakes of the control and replenishing 
pumps will be supplied with oil at all times. In some 
instances the sump has been designed as a part of the 
servo pump unit package. 7 

(4) Electric motor. For driving the pump. The elec- 
tric motor can be furnished mounted directly to the 
pump unit. 

(5) Hydraulic motor. For converting the oil pres- ° 
sure and flow from the pump into mechanical energy 
to drive the load. 

(6) Synchro or voltage generator at the hydraulic 
motor or load. For supplying the “overall” feedback 
signal from the hydraulic motor output (this closes the 
“major” loop). Opportunity is provided here for the 
inclusion of such compensating networks as may be 
advantageous. The output from this major loop feed- 
back is usually put into the amplifier which controls 
the serve pump solenoid. 

(7) “Dither”. A dither, or small, high-frequency 
oscillation, is usually imposed on the electrical signal 
by an oscillator circuit incorporated in the amplifier 
used to control the pump unit. The purpose of this 
dither is to overcome static friction in the pump unit, 
make centering and reversal control sharper, and gen- 
erally reduce the effects of tolerances and leakage. It 
also appears to cause some reduction of the electrical 
hysteresis effect in the solenoid in some cases. 

Power and life ratings for the servo transmissions 
depend upon a variety of conditions, and should be 
checked for each specific application. 


New Book 


“Timing Engineering” 


This is the first complete, full length reference book ° 
on industrial timers and their applications. Every 
engineer concerned with control of hydraulic and 
pneumatic circuits, every designer who has timing 
problems, every production man faced with automatic 
operation of more and more of his equipment, will 
welcome this authoritative manual. 

Written by a practical, experienced application en- 
gineer, Myrten G. Saake, the nine chapters cover the 
subject thoroughly: the basic design, construction and 
application of timers in relation to automation of ma- 
chinery and processes. Timers are covered by type 
in detail, progressively from the simplest to the most 
complex. An outstanding feature is the large number 
of circuit diagrams, both of timer units and of actual 
timer applications in a wide range of industrial equip- 
ment. 

The engineer will find practical answers to his 
questions on modern timing devices and many parallel 
applications to his specific automatic control problems. 

“Timing Engineering” is published by the author’s 
firm, Ribble Engineering Co., 74-80 Montgomery St., 
Jersey City 2, N. J. at $5.00. 
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‘ you will find the modern approach to 
\ 


or your SOLENOID VALVE problems... 
ow 
\ We would like ad below? 

\ 


(on most applications) 


The measure of performance in on electric valve is in 
cycles — millions of them in Skinner Valves ... with the 
kind of guaranteed performance made possible through 
the constant research, lab testing and design facilities, 
know-how of Skinner engineers and the productive 
capacity of an ultra-modern plant. Skinner Solenoid 
Valves have a record of satisfactory and dependable 
performance in countless installations for gaseous or 
liquid control. Many models are Underwriters’ Approved. 
Let us approach your problem in the modern manner. 
Some of the many Skinner Valves are shown below. 


IMMEDIATE DELIVERY ON STANDARD VALVES 


V5-2 


All purpose 


x5 


Shut-off Explosion Proof 
(V5 Type) 
0-1000 p.s.i. 2 ond 3-wey 


0-300 p.s.i. 


SKINNER ELECTRIC VALVE DIV., The Skinner Chuck Company, 105 Edgewood Ave., New Britain, Connecticut 
March, 1954 
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ELIMINATES INTERLOCKING SWITCHES 
AND COMPLICATED ACTUATING DOGS 
This exclusive switch is ideal for pulsing sole- 
noid valves on air-hydraulic controls, sequencing 
circuits, etc., because it allows other controls to 
reverse or operate the same circuit. It sends a 


out of the circuit. 


GIVES MORE DEPENDABLE CONTROL 
Switch replaces timers, relays, and troublesome 
one-way s to simplify circuits—cuts chances 
for failure. No delicate adjustments. 


LOWERS COST OF CONTROL CIRCUITS 
Impulse switch costs less than complicated con- 
trol devices it replaces. Fewer switches are 
required for sequencing. Because of simplicity, 
maintenance is easy. 

SPEEDS UP AUTOMATIC OPERATION 
Automatic machines can run faster because cycles 
can be more closely sequenced. There's no delay 
due to timer tolerances or extra machine motions 
to actuate interlock switches. 


TRY NOW— WRITE FOR BULLETIN ESF-3 


reied ef 10 ampes., 


125/250 v. AC. 

Cirewit 
Movement differential open 
0.022" 

Opereting Force Electricai ectuator return. 
SM the pulse Cirewit stays 
Feur models eveilable Clresit + 
with evertravel ond 

pulsing etrekes from 


short electrical impulse and then switches itself 


One-Way Actuator Works 


Want Faster Operation? 
Use Air Circuits 
Concluded from page 72 

When “A” and “C” are first raised, poppet “B” is 
being held closed by the spring at the top. It opens 
te close off the exhaust port, when high pressure air 
going to the top of the cylinder also goes to the bot- 
tom of poppet “B”. 

When the sequence valve is closed to initiate the 
upstroke, poppets “A” and “C” have dropped and air 
to return the cylinder is supplied from the air reser- 
voir. At this moment, air pressure from the top of 
the cylinder holds poppet “B” up. Air expelled from 
the top of the cylinder passes back through the air 
saver valve around poppet “C”, over raised poppet 
“B” and lowered poppet “A” and into the air tank. 
Also, this compressed air from the blank end of the 
cylinder passes through the bottom port of the air 
saver valve and passes to the rod end of the cylinder. 
At this point, the cylinder piston is in the lower dotted 
position. As long as air pressure above the piston 
head is greater than air pressure below the piston 
and in the tank, air continues to flow through “B” 
poppet and maintains a differential pressure across 
the poppet, holding it open. The pressure differential 
decreases progressively and after a short time interval, 
governed by the spring setting above the “B” poppet, 
the spring overcomes the pressure differential and 
forces the poppet down. When poppet “B” drops, it 
stops flow of air to the air tank, and opens the top end 
of the cylinder to the exhaust port. Air pressure from 
the air tank can now raise the main cylinder. 


Regulating the Air 


A pressure reducing valve in the air supply line to 
the air reservoir is set at slightly less than the 40 psi 
tank pressure. It is used to fill the tank from the high 
pressure line for initial return stroke and to makeup 
for air leakage during long idle periods. Otherwise it 
is not used, 

When using the air saver valve on the bundler, there 
is almost enough air recovered from the operating 
stroke to return the cylinder to the normal position. 
Adjustment of the spring over poppet “B” allows more 
or less air to be saved. If maximum speed is required, 
increasing compression of the spring will cause the 
“B” poppet to lower at a higher pressure difference 
and therefore less air will be recovered, but the top 
of the cylinder piston will be exhausted more rapidly 
and the cylinder returned sooner. 

Or the bundler, all these operations happen fast 
since up to 24 bundles can be single wired tied each 
minute. To keep the circuit operating smoothly two 
air lubricators are in the circuit. The oilers are auto- 
matic. One oiler handles all air for the low volume 
auxiliary cylinders; the other oils the air for the high 
velume main cylinder. This premits separate lubrica- 
tion adjustments of the two systems to balance the oil 
to the lubrication requirements. 

The bundler along with other air powered equipment 
developed by the engineering group at the Toronto Star 
are increasing efficiency, improving quality and reduc- 
ing costs of newspaper production. 
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Fixed displacement pumps and motors . . . plain, 
foot, flange and motor mountings . . . capacities 1 to 


120 G.P.M. . . . 1000 P.S.I. 


Variable displacement pumps and motors . . . radial 
piston type, . . . capacities 1 to 185 G.P.M. . . . 2500 


to 3000 P.S.I. MY DR A 


Ample selection of pump or motor controls. / POWER 


THE HYDRAULIC PRESS MFG 


1084 Merion Road 
A Fecter in the Field of Hydraulics Since 18771 


ONE SOURCE FOR ALL COMPONENTS! 
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IF YOU ARE PAYING 
FOR FRILLS INSTEAD 
OF FILTRATION 


but you can actuall 
have more efficient 
tration at considerably 
>» lower cost if you simply 
use Bendix-Skinner rib- 
bon elements instead 
of expensive and less 
adaptable metal edge 
or metal screen types. 


Here's how it works— 
Bendix -Skinner rib- 
bon elements in- 
expensive to begin 
with and can Soke 
stalled at far less 
cost than metallic ele- 
ments that require spe- 
cial back-up es In 
fact, in practically every 
instance present metallic- 
type elements can be 
changed over to ribbon-type 
with substantial savings. 


Ribbon units are available 

in diameters from \4" to 6” 

in any required length with 

filtration rated at 40 microns 
(,0016"). 


Our engineering department 
will be glad to advise on new 


installations or to furnish re- 
placement units in a variety of 
sizes. Write us for details. 


@NO EXPENSIVE BACK UP 


REQUIRED 


a PERMANENT 


® HIGH FLOW RATE 


( ormection ) 


“SKINNER DIVISION OF 
BOX 135, ROYAL OAK, micHigan “OO 


pert Sates Bendix international Division, 205 Last 42nd Steet, New York 1) NY 
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Pump Control System 
for Large Presses 


Continued from page 75 


though controlled somewhat by an air dashpot, re- 
sulted in heavy line shock every time the pumps were 
put on pressure. 

To eliminate the float and control problem, a float- 
less control was selected. This consists essentially of 
prod making contact with and completing an electrical 
cireuit through the water in the accumulator. It was 
also decided to put both pumps on pressure together to 
simplify the circuit. This gives a 5 station control: 


station 5—-puts both pumps on bypass and blows horn 
to show failure of station 4 
puts both pumps on bypass 
puts both pumps on pressure 
—starts siren (indicates low water) 
-—shuts low level valve (prevents high pres- 
sure air flow into press circuit) 


Figure 1 shows the layout of the control prods 
mounted on the side of the accumulator. The prods 
were built by Scovill to withstand the 4250 psi pres- 
sure. A detail of one of the prods is shown. 

The pilot valve operators were rebuilt, replacing 
the solenoid and loose linkage with a directly con- 
nected air cylinder. Figure 2 shows the old style sole- 
noid actuated operator. Figure 3 shows the air pow- 
ered operators, and Figure 4 is the air circuit for the 
operators. 

The new operators give positive operation in both 
directions, eliminate all loose linkage with its result- 
ing wear and lost motion. Speed control of the air 
cylinder puts the pumps on pressure with no percepti- 
ble line shock. This unit has been in service over 4 
years without maintenance or failure of air valves or 
cylinders. 

Because of these changes, a pump man has been 
made available for other duties, and more reliable 
operation of the accumulator and pumping system 
has resulted. 


1954 Prize Paper Contest 


The 1954 Prize Paper Contest is open to every 
reader of APPLIED HYDRAULICS. This year con- 
testants will have the advantage of checking their en- 
tries against last year’s top entries. A number of the 
prize winning and honorable rrention papers have 
already been published (October, November and De- 
cember issues). 

The judges for the 1954 Prize Paper Contest are 
named on page 52. In evaluating entries, greater 
emphasis will be placed on practical, dollar saving 
ideas than on presentation. Last year five of the seven 
cash prizes were won by design and production men. 
Awards of the first three major prizes were made last 
year at the National Conference on Industrial Hy- 
draulics. 

Write today for your Entry Blank, Rules of the 
Contest and Suggestions to Contestants. 

The Contest closes on June 1, 1954. 
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on your 
Hydraulic Tubing 
problems 


Need special service on a hydraulic tubing problem? Or 
special sizes and shapes made to your specifications? 
r Then we're the people to see. 

We're geared for service. Our research, production and 
sales teams are small enough to give you the kind of 
personalized service and teamwork that gets results when 
nothing else can. And they're big enough to achieve vol- 
ume production in a hurry at our modern, versatile plant. 

Whatever the type of cold drawn, seamless tubing you 
require, you'll find that Summerill is completely equipped 
to produce it to your specifications. What's more, every 
operation ac Summerill is laboratory controlled to give 
you consistent peak quality of product with every tube. 

Why not let us get started on your problem today? 
We'll welcome the opportunity to serve you and show 
you how you can make a better product at less cost with 
Summerill Seamless Tubing. Address: Summerill Tubing 
Div., Columbia Steel & Shafting Co., Pittsburgh 30, Pa. 


Summer 


HYDRAULIC TUBING © SPECIAL TUBING © MECHANICAL TUBING © DIESEL TUBING + PRESSURE TUBING © AIRCRAFT TUBING 


7 
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A Ithough AN standard “O” ring seals have been 
satisfactorily used for several years in most land- 
ing gear shock struts, certain installations have been 
prone to spiral failures. The design features which 
result in these failures have never been fully explained. 
It is known that many variables are involved. 

SAE Committee A-12, Aircraft Shock Struts, through 
a sub-committee headed by R. C. McQuire, Develop- 
ment Engineer, Structures, American Airlines, Inc., 
has studied the problem. This was done by a survey 
of the opinion and experience of the industry. Coop- 
erating in the survey were members of SAE A-12, 
SAE A-6, Navy Bureau of Aeronautics, Wright Air 
Development Center and Air Transport Association. 
Opinions were expressed by representatives of the 
leading airframe manufacturers, airlines, “O” ring 
manufacturers and shock strut manufacturers. The 
results and general conclusions of the survey are out- 


lined below. 

The sub-committee in their report emphasized that 
the information to date is by no means conclusive, 
that it is a summary of the case histories of spiral 


wayne s. soais Hughes Aircraft Company « 
wowarn Consolidated Vultee Aircraft Corp. owient sacs Chance Vought 


Aircraft &. Lockheed Aircraft Corp. « manx mitre North American 
Aviation « w. tausor Northrop Aircraft, Inc. musa Grumman Aircraft Engr. 
Corp. map pouarp Republic Aviation Corp. weus Bell Aircraft Corp. 


The “O” Ring Spiral Failure Problem 


What are the causes of failure? 


How can they be corrected? 


coanisnh Douglas Aircraft Co., Inc. 


failures submitted by a number of airframe manu- 
facturers and airline operators and is primarily a 
series of check lists of conditions under which spiral 
failures have occurred and the corrective actions taken 
to eliminate them. The investigation is continuing. 


Types of Failures 


Two types of failures of standard AN “O” ring 
installations have been reported after a short period 
when used as rod seals. These types are extrusion 
nibbling and spiraling. 

Extrusion nibbling is believed to be the result of 
clearance changes at one or more portions of the 
ring. Extrusion nibbling failures were fairly prevalent 
when the “O” ring packing was first introduced. The 
failures were corrected by installing leather back-up 
rings on one side of the seal. Recent experience with 
certain nonflammable fluid installations requiring 
the use of butyl polymer seals has resulted in the de- 
velopment of Teflon back-up rings. Teflon rings have 
generally been superior to leather rings, both in min- 
eral oils and in nonflammable fluids. 
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... it’s headed your way. 


Fighters who’ve been socked by Rocky 
Marciano have probably suspected for 
a long time that they’ve been hit by an 
air hammer. They’ve had good reason, 
because a recent test showed that 
Rocky’s punch packs about a 925 foot- 
pound wallop. Rocky has to hit hard. 
But pneumatics can be gentle as a breeze 
or strong as a cyclone, depending on the 
job to be done. 


Engineers all over America are keep- 
ing their eyes on new applications of 
an exciting force. By its earlier use in 
gun chargers, emergency power actua- 
tion and other utility power applica- 
tions, pneumatics has shown its vast 


unlimited supply for the system, and 
eliminates the fire hazard. Pneumatic 
systems operate over a wide temperature 
range with an exceptionally high energy 
delivery ...can operate huge loads 
quickly and easily. 


We here at Kidde foresee a great fu- 
ture for pneumatics, and have been 
fortunate in being in on the ground 
floo: of this fascinating field. Perhaps, 
like ourselves, you too are interested 
in this new application of a well-known 
energy source. If you have a problem 
in pneumatics write us. 


potentialities in the field of aviation. 
It may well be the actuating power of 
the future. 


Walter Kidde & Company, Inc. 
316 Main St., Belleville 9, N. J. 
Walter Kidde & Company, Ltd., Montreal, P. 9. 


Pneumatic systems for aircraft offer tre- 
mendous advantages. They are light, 
simple and safe. The use of air insutes an 
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Spiral failure of AN "O" ring seals in landing gear shock struts has been a per- 


sistent, unpredictable problem. A considerable body of data, collected by SAE 
A-12 Committee, surveying case histories of airframe and airline companies is 


Spiraling is caused by twisting of the seal during 
the motion of the piston. The exact dynamic behavior 
of a rod seal under various conditions of stroke speed, 
squeeze, side load, etc. is not known. It is reasonably 
certain that the ring slides and rolls. It obviously 
slides under high pressure when the ring is inten- 
tionally deformed. It rolls when the ring is under low 
pressure and the friction conditions are such as to 
“gear” the ring to the piston but not restrict it in the 
groove. 


Probable Causes of Spiral Failure 


The conditions which cause spiral failure are ob- 
viously those which cause segments of the ring to 
slide and others to roll simultaneously. Such condi- 
tions can only be induced by differential friction 
forces on the ring. Friction force is a function of 
normal load, coefficient of friction and area. Any 
condition in a seal installation that effects the work- 
ing balance of any of the variables probably results 
in spiral failure. 

For example, if side loads materially reduce the 
clearance between the piston and adaptor, the squeeze 
on the “O” ring (or normal force parallel to the 
radius) is increased. This also results in an unbal- 
anced area of seal contact. Similarly, if the piston 
plating is worn to the base metal at one point on the 
circumference, the coefficient of friction at that point 
will be changed. 

If the conditions which affect friction between the 
“O” ring and associated surfaces are classified in 
terms of “normal force”, “coefficient of static, sliding 
and/or rolling friction” and “area”, the breakdown 
is as follows: 


1. Conditions which effect the normal load 
on the seal are: 


(a) “O” ring squeeze 

(b) “O” ring stretch (circumference of piston vs 
internal circumference of the “O” ring) 

(ce) Concentricity of piston, adaptor and cylinder, 
e.g., annular clearances 

(d) Manufacturing tolerances of the “O” ring, cyl- 
inder, adaptor and piston 

(e) Other effects on such tolerances, such as tem- 
perature, seal swell, chemical action of oils, etc. 

(f) Side load on piston vs clearance dimensions 
between piston, adaptor and cylinder. (Note: 
Increased clearance between adaptor and cyl- 
inder provides a floating action which probably 
tends to relieve unbalanced radial forces on the 
rod seal.) 

Deflections of the piston, cylinder and adaptor 


summarized in a recent Aeronautical Information Report (No. 36, Oct. 15, 1953.) 


under load, e.g., breathing of the outer cylinder 

(h) Air pressure in the strut—extended vs com- 
pressed 

(i) Durometer hardness of the ring as related to 
stretch 

(j) Shape and design of groove 

(k) Poorly installed rings. Twisted rings cause 

local high pressure points. 


2. Conditions which effect static, sliding and 
rolling coefficients are: 

(a) “O” ring compound 

(b) “O” ring hardness 

(c) Lubrication 

(d) Speed of stroke 

(e) Quality of surface finish of rod, groove and 
seal 

(f) Type of plating used on metal parts 

(g) Effect of temperature on surface conditions, 
lubrication, etc. 

(h) Type of lubrication (chemistry, volatility, 
tackiness of oil) 

(i) Contaminants 


(j) Dimensions and material of back-up 


3. Conditions which effect the contact area 
of the seal are: 


(a) Air pressure in the strut 

(b) Hardness of ring material 

(c) “O” ring squeeze 

(d) Support provided to “O” ring by stiffness of 
back-up on low pressure side 

(e) “O” ring stretch 

(f) “O” ring installation procedure—a twisted ring 
will not deform uniformly under pressure 

(g) Shape of groove (angle or square) 

(h) Dimensions of groove (wide or narrow. Nar- 
now results in side squeeze) 

(i) Fiash or flat spots on “O” ring 

(j) Stress aging of the “O” ring 

(k) Side load—non-uniform squeeze causes non- 
uniform deflection 

(1) Surge pressures, vibration (variable area dur- 
ing stroke). 


4. Other conditions that can accelerate or 
induce spiral failure are those that tend to 
weaken the ring structurally such as: 


(a) Large D/d ratios 

(b) Surface cracks on “O” rings 
(c) Improper cure of “O” rings 
(d) Nibbling 
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for any machine 
that rolls, floats, or flies 


In engineering terms “high g” means high gravitation 
forces. In performance terms “Hi-g” means 
General Controls’ reliable line of automatic pressure, 
‘ temperature, level and flow controls for heavy duty under 
neéral Controls : acceleration factors from 10 to 300G. The Hi-g line 
comprises electromagnetic pilct and shutoff valves... 
manual and motor-driven gate valves... electrohydraulic 
selector valves... gauge and differential type limit 
controls... all light in weight, compact in design and 
trustworthy in operation ... handling a great variety of 
liquids and gases in a wide temperature range. 
For high efficiency performance under extreme vibration 
and acceleration conditions it's General Controls Hi-g 
Controls .. . the best in automatic control for any machine 
that rolls, floats or flies. 


GENERAL CONTROLS 


Glendale, California © Skokie, illinois 
Manufacturers of Automatic Pressure, Temperature, Level 
and Flow Controls for Heating, Home Appliances, 
eration, Industrial and Aircraft Applications. 

FACTORY BRANCHES IN 35 PRINCIPAL CITIES 
See your classified telephone directory. 
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PALMETTO’ 


Perfect 


for the 


ATSON-STILLMAN 
‘Lab” Press 


Widely used Watson- 
Stillman Laboratory 
Presses, with capacities from 10 
to 100 tons, operate at a maximum pressure of 
6,050 psi. Conventional packings, because of extru- 
sion. had to be replaced in 4 to 7 days; the G-T Ring, 
in the same application—as a dynamic ram seal— 
lasted from 3 to 4 months without extruding! 
That's why Watson-Stillman switched to the G-T 
Ring—and switched for good! 


_ CANNOT EXTRUDE, éecause 


¢ 

As pressure is applied, conventional 
packings soon extrude into clearance 
space Y, then fall. Not so the G-T 
Ring! Because of its design consist- 
ing of a resilient sealing ring in a 
T-Section supported on each side by 
two non-extrusion rings, it cannot 
extrude. As pressure is applied to the 
G-T Ring, the resilient material flows 
undr® the non-extrusion rings, urging 
them against the cylinder wall ond 
blocking the path of extrusion. 

In pressure applications, dynamic 
or statico—pick Paimetto G-T Ring— 
the packing designed expressly ‘or 
non-extrusion. 


et 


Write fer evr Manvel MP-200, Engineering 
Standards fer Palmetto Molded Packings. Fes 
ation on G-T Rings, see ovr cote- 


GREENE, TWEED 
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“©” Ring Spiral Failure 


Continued 


(e) Sharp edges on cupped and hardened leather 
back-up rings 
(f{) Sharp edges on groove corners 
(g) Stress aging due to high ambient temperatures 
and load 
(h) Score marks on piston 


Corrective Action 


Since the susceptibility of a strut to spiral failure is , 
generally exposed during design or qualification test- 
ing, action to eliminate the trouble is usually directed 
only toward improving the relationship of seals, 
adaptors and piston. 

As indicated for the aforementioned survey, factors 
that have been most successful in avoiding or correct- 
ing spiral failures in shock struts are: 

(a) Improved lubrication by manually greasing be- 

fore assembly, wick action of back-ups, lubri- 
cated felt wipers, etc. 

(b) Improved assembly technique and copious 
grease lubricating of ring, cylinder and piston. 
Oil may not be adequate. 

High extended air pressure and small diameter 

pistons 

(d) Improved manufacturing control of clearances 
and concentricity 

(e) Low “O” ring squeeze with improved adaptor 

float. (Increased clearance between cylinder 

and adaptor only) 

Rings other than round such as the Delta ring. 

The Delta ring is resistant to twist but is more 

susceptible to wear. 

Factors which have been least succesful in correct- 
ing spiral failures are: 

(a) Roughened grooves 

(b) Paraffin and graphite impregnated rings 

(c) Superfine surface finish on piston and grooves 

(d) Double leather back-ups on low pressure side a 

(e) Plating other than hard chrome. 

Factors which have been successful in some appli- 
cations but not in others are: 

(a) Angle grooves (15-45 degrees). These increase 

wear and abuse of packing 

(b) Low squeeze (.020 max.) with floating adaptor 

(c) Felt wiper lubrication 

(d) Chamfering of groove edges and relief (.004- 

6 of groove edges (when extrusion nibbling 
is present). 

Struts subject to spiral failure difficulties should be 
very carefully analyzed in terms of the above criteria. 
Corrective action can then be directed toward making 
the ring more resistant to twirl by adjusting a basic 
variable in the friction equation, e.g., normal load, 
friction coefficient or area. 


(ce 


(f 


The investigation of causes of and corrective meas- 
ures for spiral failures in shock struts is being con- 
tinued by Committee A-12. Information on shock strut 
spiral failure experiences will be appreciated by the 
Committee. Send data to S.A.E. 29 W. 39th St., New 
York 18, N. Y., attention William Beckerle. 
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from Research through Production 


Rhodes Lewis Company, a wholly-owned 
subsidiary of McCulloch Motors Corpora- 
tion of Los Angeles, designs and produces 

specialized types of precision-made pneu- 


. matic and electro-mechanical accessories 
for the military and for aircraft industries 
throughout the world. = 
‘ But its capacities are not limited to these 
fields! 


To meet constantly changing require- 
ments, Rhodes Lewis maintains a sound, 
versatile facility—with equipment and 

personnel which are readily adaptable to the 
specialized development and manufacture 
of similar equipment for other industries. 


As an integral part of its designing and 
manufacturing service, Rhodes Lewis is also 

equipped to supply operational, overhaul 
data, and to operate product 


Some of the precision-made products 
which Rhodes Lewis has developed, de- 
signed and manufactured: 


The Rhodes Lewis 


PNEUMATIC SYSTEM COMPONENTS 
INCLUDING COMPRESSORS 


AIR STORE EJECTION 
AND RELEASE MECHANISMS 


‘ ACCESSORY DRIVES—AC, DC, HYDRAULIC 
AND LOW PRESSURE PNEUMATIC 


ANTI-SUBMARINE WARFARE SYSTEM 
COMPONENTS 


SPECIALIZED AIRCRAFT 
ELECTRICAL JUNCTION BOXES 


We invite your inquiries and suggest One of the product assembly lines 

personal inspection of our modern plant and in the modern Rhodes Lowis plent. 

facilities. Our competent staff of engineers 
is available for immediate consultation. 


RHODES LEWIS CO., a subsidiary of 
McCULLOCH MOTORS CORPORATION 


LOS ANGELES 45, CALIFORNIA 
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HYDRAULIC TEST installation, Exhaust nozzle control is mounted on the left; loading cylinder is on the right. Test 


duplicates conditions 


By Andrew J. Auld, Jr. 
O- of the primary requisites of a high speed turbo- 


jet engine is that optimum thrust must be ob- 
tained under a variety of operating conditions while 
at the same time specific fuel consumption must be 
held to a minimum. One of the approaches to the at- 
tainment of such an ideal set of engine operating con- 
ditions has been the introduction of a variable area 
exhaust nozzle which varies the thrust much in the 
same manner as the nozzle in a garden hose varies the 


flow of water. 
The Westinghouse turbo-jet engines use several 


ANDREW J. AULD, Jr. Design Engineer, Westinghouse Elec- 
tric Corporation, Aviation Gas Turbine Division, South Phila- 


delphia, Pa. 


HYDRAULIC TEST CIRCUIT 


for jet aircraft exhaust nozzle actuation 


operation. 


types of exhaust nozzle controls to accomplish the 
movement of the variable area nozzles. A hydraulic 
circuit used to production test and calibrate these ex- 
haust nozzle actuators has proven satisfactory and vir- 
tually trouble-free. In addition to being used as a 
production test facility, the apparatus has been used 
extensively as a checking facility to determine cause 
of control malfunctions and corrective actions neces- 


sary. 


Electro-mechanical Servo Control 
The exhaust nozzle control is an electro-mechanical 


servo-mechanism which receives its operating signals 
through an electro-positioning device that is connected 
through linkage to the pilot’s throttle. The operation 
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Even after prolonged exposure 
to sun and weather! 
Here's an application in which Silastic,” the Dow Corning 


silicone rubber, is used to seal a pseudo sun. Core of an 
instrument used in textile laboratories to test the light fast- 
ness of fabrics is a carbon arc enclosed in a glass chimney. 
The glass chimney is designed to exclude air and to filter out 
of the arc light any wave lengths not found in sunlight. Air 
around the arc makes electrodes burn faster and give off 
smoke that clouds the glass. 


But despite a tight glass to metal seal, air leaks in. Oper- 
ators found that the chimney had to be cleaned every day 
and replaced whenever bits of glass were chipped off by 
the shock of the arc making and breaking. Finally, a bright 
chemist who didn't like to wash dishes solved those problems 
by using a Silastic seal between the chimney and the 
metal plates. 


The Silastic seal stays resilient for 6 to 12 months in spite 
of the heat of a carbon arc less than 6 inches away, and 
exposure to the whole spectrum of light given off by the 
arc. And that's no more than long term outdoor exposure in 
test stations would lead you to expect. Typical samples of 
Silastic exposed under stress show no sign of cracking, and 
hardness is increased by only about 10 points after more 
: than 4 years of exposure. 
That's why it pays to try Silastic first whenever you need a 
material that stays rubbery and retains good dielectric 
‘ properties at high or low temperatures, after long 
exposure to weathering or many years of service under 
normal conditions. 


*T. M. REG. U. S. PAT. OFF. 


Mail Coupon Today for data on how | Dew Corning Corp., Dept. DK-15, Midland, Michigan | 
by improving performance; DC Silastic Facts 100, properties and applications 
increasing life and | of Silastic stocks and pastes. | 
reliability. 
Uist of Silastic Fabricators. | 
“Tall Tales and Fabulous Facts”, 24 | 
DOW CORNING | introduction to Dow Corning Silicone Products. | 
DOW CORNING CORPORATION | Title 
MIDLAND MICHIGAN I . 
ATLANTA CLEVELAND DALLAS DETROIT LOSANGELES NeW Yorn oc. 
(Sliver Spring, WA.) Address 
Canada: Dow Corning Silicnses Lid., Great Britain: Midland Silicones Ltd., Leadon France: Cle. St. Gebain, Paris L City 
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Jet Nozzle Test 


of the control is closely coordinated with the fuel sys- 
tem and control to permit attainment of optimum 
thrust conditions. Position feedback is accomplished 
by means of a helix-operated potentiometer mounted 
within the control piston. 

Testing of the controls is done on a hydraulic test 
stand designed to duplicate as closely as possible the 
conditions encountered during actual engine operation. 

Reference to the circuit diagram shows that oil is 
drawn from the reservoir by a 3 gpm, 1500 psi, fixed 
displacement pump (1) that is similar to the engine- 
driven pump normally used. The oil is then directed 
toward the 1500 psi relief valve. (2), which serves as 
a safeguard against excessive pressures in the event 
of clogging of the actuator or other obstruction of 
flow. Pressures as read on gage (3) are the operating 
pressures supplied to the control. The check valve (4) 
is of the controllable type and is normally closed. Oil 
that is by-passed through the relief valve (2) is di- 
rected into line (5), which is normally at 150 psi pres- 
sure. During engine operation this line supplies an 
engine bearing. 

The oil passes through a 10-micron filter (6) and 
into the control (7) at a maximum pressure of 1500 
psi. Normal operating pressures are approximately 
300 to 400 psi so that the pump operates under very 
lightly loaded corditions most of the time, After the 
oil passes through the control, it is discharged at a 
pressure of about 150 psi, which simulates bearing 
lube pressure (as read on gage 8). This pressure is 
maintained by relief valve (9). Relief valve (10), 
which is normally bypassed, is set at 300 psi and is 
used to pressure test the low pressure sections of the 
actuator housing. The oil then passes through a flow- 
meter (11) and a heat exchanger (12) and is returned 
to the reservoir, The heat exchanger maintains the 
oil at an average engine operating temperature. 

The control is so designed that in the event of a line 
or pump failure, a pair of hydraulic locks will close 
and hold the control piston in its position at the time 


HYDRAULIC cireuit 
for production test- 
ing exhaust nozzle 
actuators. 


of failure. To test these locks, valve (4) is opened, thus 
diverting flow that would normally go to the exhaust 
nozzle control. Thus deprived of its operating fluid, the 
control loses internal pressure and the hydraulic locks 
close. To simulate external loading on the piston a hy- 
draulic loading system is employed. 

This hydraulic loading system is comprised of a 
loading cylinder (13), two relief valves (14), two 
check valves (15), and a pressurized reservoir (16). 
This system can be used to stimulate gas and friction 
loads during operation or as a “dead” load during 
testing of the hydraulic locks. 

This test equipment has proven versatile also for 
other types of testing and as evidence of its practicabil- 
ity has been installed in several locations where con- 


trols are serviced and repaired. 


Air Pumps and 
Accessories 


A short introduction to air and low vacuum pumps, 
“Air at Medium Pressure and Vacuum, Equipment 
and Data” by Ormonde Bogert, just published, is an 
excellent first book for the layman and beginner. The 
short, basic treatment of types of air pumps, pump 
accessories, pressure and vacuum gauges is concise 
and well presented. 

Twelve types of air pumps are described and illus- 
trated. Other sections are devoted to the flow of air 
and its measurements and to pump accessories. 

A list of 35 typical vacuum applications, a glossary 
of air terms, abbreviations, air formulas and 16 basic 
tables make the 60-page, paper cover booklet a very 
useful introduction to low vacuum equipment. 

Copies of the booklet priced at $1.00, may be ob- 
tained from Mr. Bogert, 166 Christie St., Newark 5, 
N. J. 
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engines ... jet engines . 


Versatility — for use in dynamic systems ... tested and proven on gasoline and diesel 


rocket motors... blast measurements . . . high pressure, 
high temperature chemical reactions . . . hydraulic and pneumatic systems. 


High Frequency Response — flat to 20,000 cps. . 
45,000 cps. 


Full Scale Pressures — 500, 1,000, 2,000, 3,000, 5,000, 10,000 psi... response down 


to 0 psi absolute with 1% of full scale accuracy and temperature compensation, 


natural frequency up to 
Flush Catenary Diaphragm — reduces changes in volume of pressure chamber 
to a minimum. 


A word about NORWOOD CONTROLS —This nome stands for on expanding 
line of commercial instruments for the measurement of pressure, flow, temperature 
and weight. It represents a fresh concept of creative engineering which, combined 
of instrumentation, 


with New England manufacturing skill, is establishing new frontiers in the field 


CONTROL ENGINEERING CORPORATION 
563 Providence Highway, Norwood, Massachusetts 


Norwood Controls representatives are located in principal cities. 
Complete technical information will be supplied upon request, 


fi j \ 
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3000 psi aircraft compressors are precision built devices which require careful test- 


ing. Proper testing facilities need space and high performance equipment. This equip- 


ment is often as expensive as production machines and requires the same care in design 


and selection. Don’t think of test equipment as being non-productive, It isn’t. It assures 


quality and customer satisfaction. Here are facilities which were designed for . . . 


Testing Aircraft Compressors 


EVERAL years ago when Walter Kidde & Com- 
pany, Ine., introduced its pneumatic gun chargers 
for .5O calibre aircraft machine guns, it did not con- 
template having to develop air compressors to power 
them. However, the company’s work on the gun charger 
revealed the need for a 4-stage air compressor that 
would be both lightweight and compact, yet would 
deliver 3,000 psi at sea level. 
After months of design work, additional months 
were spent developing and testing the best working 


EACH GROUP of four test panels is supervised by one 
operator. Pressure gauges record individual stage read- 
ings. Electrical pressure switches shut down the test 
stand if excessive pressure oceurs in any stage. 


models. Only then could plans for scheduling and pro- 
duction be made. 

V. J. Hill, vice-president in charge of manufactur- 
ing, states that when his division considered the manu- 
facturing and testing procedures for the unit, it realized 
that the noise of testing would have to be minimized 
in the assembly space. The technical characteristics of 
the compressor required that assembly be accom- 
plished in ideal atmospheric conditions. 

To meet these specifications, a part of the plant 
approximately 160’ x 55’ was segregated and divided 
into a major space (40’ x 160’) for assembly and a 
long hall (15’ x 160°) for testing. The wall separating 
the test hall from the work room was sound proofed, 
and the ceiling of the assembly room was covered 
with noise absorbent material. 

Problems of achieving proper control of tempera- 
ture and humidity were overcome by air conditioning 
the assembly room and dust removal of incoming air 
was accomplished by an electrical precipitation process. 
The atmospheric conditions in the test hall were not 
as important as those in the assembly room so it was 
equipped with only puller.and pusher fans which effect 
a complete air change every one and one half minutes. 

Finally, after a flow study was completed, a semi- 
assembly line for the work room was set up. 

Equally important were the elaborate preparations 
made for testing the compressors. To accomplish this 
work, twenty-eight batteries of test stands were re- 
quired. The inspection-recording desks of each stand 
are in the assembly room while the compressors and 
associated equipment are in the test hall. 

A control panel on the inspection-recording side of 
each stand contains pressure gauges for each stage of 
the compression cycle. Also on the panel is an oil 
pressure gauge, a flow meter for air output, and a flow 
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meter for “blow by” air which leaks past the pistons 
into the crankcase. 

When testing, a green light on the panel indicates 
that the compressor is running smoothly. If any stage 
exceeds its rated pressure, or if oil pressure drops 


HYDRAULIC 
below a preset point, testing stops automatically. Simul- 
taneously, the green light fades, a red light flashes COUPLINGS 


on, and an alarm buzzer sounds. 
“THE MOST COMPLETE FITTING LINE” 


Mounted on each air pressure gauge is a “lazy hand” 
which, if trouble occurs and testing comes to a halt, 


STEEL 


indicates the stage in which the pressure became ex- 
cessive. JIC FLARED TUBE 
: Doors at convenient locations were built into the DRYSEAL PIPE FITTINGS 


wall separating the two areas and windows were pro- 


vided at each test stand so that visual inspection of RESTRICTORS 
the compressor being tested at that desk is possible. LATERALS 


BARBED HOSE STEMS 
HYDRAULIC ACCESSORIES 


new products: 


NEEDLE VALVES 
5000 PSI 

Compact, bor stock body 
Use for shut-off or metering 
Tube or pipe outlets 

Line or angle 


BALL CHECK VALVES 
* Compact, bar stock body 
* Tube or pipe outlets 


* Fixed or adjustable spring 
loading 


BEHIND A SOUND proof wall, on the other side 
of which are the control panels, compressors under 
test are mounted on the variable speed drives. 


As tests are run at various speeds up to 4200 rpm, 
variable speed units with motors attached were in- 
stalled for each cell to supply the power. The neces- 
sary spindle nose drives, fly wheels, and adaptors 
were designed and made by Kidde. 

Each compressor is given an eight hour “Green Run 
In” or a performance test for specific periods at vari- | 


ous speeds and pressures, ranging from 2000 to 3000 

psi and from 1500 to 3750 rpm. During each stage PIPE NIPPLES 

of the run, a record is kept of operational performance © Cleon dere, seamen veel 

after which the unit is distnantled and thoroughly in- tubing 

spected for wear or failure. If the compressor is found * Dryseol NPTF threads . 
to be satisfactory, it is reassembled, and retested at © Cadmium plated ‘ 
the same pressures and speeds used in the “Green . 


Run”. 

A functional test is then performed after the power 
drive unit is assembled to the compressor. This power 
unit depends on the customer's specifications and may 
be electric, a portable engine, mechanical drive, or a 
hydraulic motor for aircraft use. = ; 

The functional test consists of filling a given volume ==4 MANUFACTURING co. 
at the pressure required within specified time limits, = = 
These tests are made for both sea level and high alti- = Ed 
tude performances. 


Representatives in principal cities 
WRITE FOR CATALOG 453 
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easily-applied CaPlugs 
keep Lear couplings dust-free 
..-protect threads 


Furnished for use as an engine super charger blower shift 
control, this Lear model 197T Power Unit is provided with 
cost-saving protection during shipment and storage. Covering 
output couplings are tough, dependable Type EC CaPlugs. 
Not only is thread damage avoided but dust and dirt are 
sealed out. 

In stressing other CaPlug advantages, Lear, Inc. states, 
“They are much easier to install and consequently effect a 
considerable saving in installation man-hours.” 

Made of flexible Polyethylene and impervious to all com- 
mon chemical reagents, acids and solvents, multi-purpose 
CaPlugs will not chip, break or shred under most severe con- 
ditions. Furnished in 4 standardized designs, they are promptly 
available in a wide range of sizes to meet a wide range of 
requirements. 

Write for catalog, price lists and free CaPlug assortment. 


CaPlugs 


DIVISION 


PROTECTIVE CLOSURES CO.,INC, 
2203 ELMWOOD AVE BUFFALO 23. N. Y. 


ec Senies 
Thread. protecting 
dust cops for elec 
trical §connectors 
fit ever threeded 
or ploin fittings. 


TAPERED CAPLUGS 
For wee G8 cops oF 
pives, inside or 
outside of threaded 
or plain fittings. 


PO Senies 
Threaded Pivgs for 
eircroft and hy- 


CD series 
Threoded seal ond 
shipping ceps dravlic tube fit- 
Knurled for eose of tings. Seal beyond 
@pplicetion. ordinary require. 
ments. 
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Oil Powered 
Indexing 
of gear broaching fixture 


T° OBTAIN high production broaching of small 
automotive transmission parts, a hydraulically 
powered holding fixture was designed. The fixture 
is shown, in the photograph, mounted on the machine. 

Four parts are broached at one time on the two- 
sided fixture, with one side being loaded and unloaded 
during the broaching operation on the opposite side. 
The fixture is indexed hydraulically 180 degrees; the 
two outside parts are unloaded; the two partially com- 
pleted gear blanks are moved to the outside positions, 


THE JOB: 280 of these transmission parts are 
broached each hour. 


THE MACHINE: Indexing of the fixture is powered by 
the hydraulic cylinder on the left. Equalizing pads are 
attached to the rod end of the two clamp cylinders which 
are seen above the fixture. 


Courtesy Colonial Broach Company 


and then two blanks placed on the two center work 
holders. 

During the broaching operation, the gear blanks are 
held in position by means of overhead hydraulic 
cylinders with equalizers,, one cylinder for each two 
stations. The unloading of the parts is facilitated by 
an automatic parts ejector which ejects the parts after 
each index. Distortion of the tangs is prevented during 
the broaching operation with back-up bars which are 
mounted vertically on the face of the part holding 
fixture. 

The finished part has four tangs .340-.350 inch wide 
and 431 inch deep. 
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COOLING HYDRAULIC OIL 


for world’s largest stretch-wrap forming machine 


--eA ROSS EXCHANGER 


Forming metal skins for aircraft, this Why not learn more about these all-copper 
giant Hufford Model 60 Stretch-Wrap and copper alloy units that are unequalled in 
Forming Machine (rated the world’s thermal efficiency and ruggedness? The facts 
largest) is capable of exerting a total are yours in Bulletin 1.1K5. Write. 
pull of 703,720 Ibs., at 2000 psi. 
To maintain the total 115 gpm ca- KEWANEE -ROss CORPORATION 
pacity of the machine’s three constant delivery 
vane type pumps — by providing safe, depend- 1464 WEST AVENUE © BUFFALO 13, N. Y. 
able cooling of the oil in the reservoir — a te Connde: Kewense-Ress of Cansde Limited, Toronte 5, Ont. 
Ross Type BCF Exchanger has been furnished. 
Capacity-robbing thinned cut oi), because of 
overheating, is effectively prevented. Rated 
hydraulic power is thus insured! 
“We have been using Ross Exchangers for 
several years ... they are compact, easy to 
install and perform satisfactorily ... we have 
had full cooperation at all times during our 
business association,” states Hufford Machine 
Works, Inc. 
Widely preferred by numerous manufac- 
turers of hydraulic machinery, Ross Type BCF 
Exchangers are pre-engineered, fully standard- 
ized and promptly available. 


Serving home and industry: AMERICAN-STANDARD + AMERICAN PLOWER + CHYPCH SPATS & WALI THLE © DETROIT CONTROLS KEWANEE SONLERS ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
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Components, tools and equipment designed to 
improve operation of fluid power systems are 
described here . . . for more information fill 
in and mail the post card bound in this issue. 


NEW PRODUCTS 


TYPE C COUPLINGS 
. . » used with taper-lock 


ushings 


Size: The three sizes of the type 
C coupling which are available 
for use with taper-lock bushings 


are: C-19]1 (Dodge Bushing No 
2012) for bores “% to 2 in; C-226 
and C-276 (Dodge Bushing No 
2517) for “% to 2% in bores 
Design: Permits easy fastening 
to shafting with the firmness of 
a shrunk-on fit, couplings adapt- 
ed to taper -lock bushings permit 
distributors to carry a smaller 
number of coupling bodies 
taper bored for taper-lock bush- 
ings. 

Lovejoy Flexible Coupling Co., 

Chicago 44, Iii. 
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HYDRAULIC CYLINDERS 
. « « for 3000 psi 


Designa‘ion: Series 
Features: \ wide range of stand- 
ard mountings are available such 


as foot, side lug, centerline, clev- 
is, base, flange, rabbet and sub- 
plate. Adjustable stroke cylin- 
ders are also available with foot 


or centerline mountings. Fea- 


Continued from page 16 


tures of the new cylinder line in- 
clude heavy duty construction, 
spring loaded piston rod pack- 
ings for sealing, and 
mounting design making them 
reuse of 


positive 


interchangeable for 
equipment. End covers are solid 
steel, machined for perfect align- 
ment of piston and rod, Cylin- 
cers are available with male or 
female, single or double end pis- 
ton rods, with or without cush- 
ion and with many combinations 
of the mountings listed. The fol- 
lowing optional rods are avail- 
able. Chrome plated, hardened, 
or hardened and chrome plated. 
Hydraulic Power Division 


The Hydraulic Press Mfg. Co., 
Mount Gilead, Ohio 
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SURFACE ROUGHNESS 
+ measured accurately 


Designation: Surfindicator. 


Design: Designed to measure 
the roughness of any surface. Ii 
provides a non-destructive test. 
The surface roughness range 
measured extends from 1 to 1000 
microinches average deviation 
from the mean surface. A vari- 
able cut-off switch permits the 
waviness and 
roughness characteristics of sur- 
filtering out wave 
lengths exceeding .003, .010 or 
in, 


separation of 


faces by 


Operation: When the diamond 
tip stylus moves across the peaks 
and valleys of the surface to be 
measured, the microscopic me- 
chanical motion is transformed 
by a movable plate vacuum tube 
transducer into electrical signals. 
Brush Electronics Company, 
Cleveland 14, 
Circle 209 on Reader Service Card 


SELF CONTAINED 
POWER UNITS 
. + « for hydraulic equipment 


Design: Finger tip adjustment of 
line pressure is possible on the 
power units and all piping and 


fittings are of high pressure steel 
and welded in the joints with 
flange connections to valves and 
pump to facilitate quick remov- 
al for repair. Each unit has mag- 
netic starter, push-button con- 
trol] and each is factory wired. 
The motor and pump are direct 
connected and flange-mounted 
insuring accurate alignment. 

Capacities: The oi! hydraulic 
power units are available in a 
range of capacities from 7 to 54 
gpm oil consumption or delivery 
of pressures of 200 to 1000 psi. 

Construction; Rapid operation of 
equipment is facilitated by the 
2 in. pipe delivery and return. 
The unit is complete with reser- 
voir, accumulator, baffled type 
oil cleaner, automatic water cool- 
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ing, all electrical switching gear 
with overload protections and 2 
in. high pressure shut-off valve. 
Feature: The pumps are com- 
pletely unloaded when the pres- 
sure setting is reached and do 
not pump against a pressure 
head or relief valve. 

Harvill Manufacturing Company, 

Corona, Cal. 
Circle 210 on Reader Service Card 


VACUUM GAGE 

. indicates clogged filters 
Designation: IMS Pump Saver 
Design: This gage is installed in 
the intake lines of injection ma- 


chines and indicates when the 
filters or intake screens are be- 
coming clogged with lint and 
dirt. A safe operating range, a 
questionable operating range 
and a danger zone are clearly 
inclicated on the dial so that the 
injection molder can anticipate 
the need for cleaning the filters 
before damage occurs. 

Construction: The gages are in- 
stalled by drilling and tapping 
the intake line between the tank 
and the pump of any injection 
machine. The gage faces are 
plainly marked both in words 
and colors so that the molder 
can determine the safe operating 


zone of the particular machine. | 


The Injection Molders Supply 
Company, 
Cleveland, Ohio 
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HEAVY-DUTY LIMIT SWITCH 


. provides fast “break” 


Designation: [oxswitch Series 
1.100 

Design: Moving contact bars 
can be removed from the 


SYSTEMS AREN'T 
DRAINED FOR 


CLEAN, SAFE LIQUIDS 
Clean, completely dependable oils, paints, lacquers and 
other industrial liquids ore assured at 15-20 gpm, depend- 


EVEN WHEN 


YEAR! 


ENERAL ‘AF-500 


trial FILTERS 


Keeping hydraulic and lubricating oils 
free from impurities can be a costly 
process — one demanding the frequent 
draining and refilling of entire oil sys- 
tems. But with the GENERAL AF-500’s 
positive absorption . . . moisture, dirt, 
rust, tars and lint are safely trapped in 
the finest wool felt, assuring trouble- 
free, uninterrupted operation of oil 
systems for as long as a year! Machine 
parts are protected from abrasive weor 
and maintenance costs are reduced on 
both new and old equipment. 


Filter like it! 


TWO-FOLD ELEMENT 
The AF-500 actually works two ways — its ALL-WOOL felt 
element traps moisture and dirt particles os fine as 5 


front | 


ing on viscosity. 


LONGER MACHINE LIFE 
Both on new and old equipment, GENERALS protect vital 
machine parts from abrasive wear, greatly prolonging serv- 


ice life. 


SIMP/E DISASSEMBLY 
Cleanable wool felt cartridge can be quickly removed and 
washed in any suitable solvent without disturbing inlet or 


outlet lines. Merely unscrew center bolt, lift 
off cover and two washers, and remove felt 
cartridge intact. 


WRITE us — without obligation — about your 
industrial filtering problems, 


GENERAL RS, INC. 
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New Products 


of the switch in less than 5 sec- 
onds. Being of solid silver they 
can be reversed and reinserted 
for double life. All stationary 
contacts can be changed in 30 
by removal of two 
from the back of the 


seconds 
screws 
switch. 
Construction: Solid silver con- 
tact bars, weighing only 1/10 oz. 
are the only “floating” compo 


Measures 
8%" wide x 9%" deep. 


nents. They are carried in a bal- 
anced rotor and are locked in 
each closed position under 10 oz. 


Boost 100 PSI. air pressure to 10,000 PSI. fluid pressure for $173.25 
(FOB Gardena, Calif.). Eight standard models for output fluid 
pressures of 1,000 to 30,000 PSI. Special models for lower or 


higher pressures. 


Applicable wherever low volume output at high pressures is 
the requirement. For oil or water service. Complete power pack- 
ages also avaijable, Send for bulletins. 


88888888 
33222223 
382333 


SPRAGUE 
_Brginerring and_ Saha Loy. 


1144 Weet 135th Street, Gardena, Califernia 
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spring pressure. Operating pres- 
sure has been reduced, being 
only 45 in oz., without return 
spring and only 185 in oz. with 
return spring and full overtravel. 
Without use of overtravel, the 
switch has passed 25,000,000 ac- 
tuations. 

Features: A single-pole double- 
throw double-break switch which 
because of its unique trigger- 
type mechanism provides unusu- 
ally fast and accurate “break”. 
Repetitive accuracy is within .03 
degrees. 

R. B. Denison Mfg. Co., 
Cleveland 3, Ohio 
Circle 212 on Reader Service Card 


UNLOADING VALVE 
. . « for pressures to 3000 psi 


Size: 44 and 4 in npt 
Features: The valves are easily 


adjustable and maintain desired 
pressure settings without read- 
justments. Large internal pas- 
sages assure maximum flow 
with minimum pressure loss. No 
external drain lines are required. 
Available in two pressure ranges, 
500 to 1500 psi and from 1500 to 
3000 psi. 

Waterman Engineering Company, 

Evanston, Iilinois 
Circle 213 on Reader Service Card 


HIGH PRESSURE CYLINDERS 
5 to 50 tons capacity 


Design: High pressure double 
acting hydraulic cylinders from 
5 to 50 tons are streamlined in 
appearance. The rear housing is 
suitable for trunnion mounting 
and is suited for installation in 
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216-C- 35 35:3 
26-C- 60 60:1 
216-C-100 100:1 
216-C-150 150:1 
216-C-200 200;! 
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machinery or plant where only 
slight movement of the ram is 
necessary when in operation. 
The maximum working pressure 
is 5000 psi and 3% in bsp, tapped 
holes are provided in the caps at 
either end for connection pur- 
poses. 
Construction: The cylinders are 
manufactured from smooth bore 
solid drawn hydraulic tubing and 
the rams of high quality steel of 
adequate strength and propor- 
. tion. Twin “V” packings and “O” 
type seals are used to ensure 
maximum efficiency and freedom 
from leaks. 
Specifications: The standard 
specification provides for a max- 
imum stroke of 12 in. in each size 
of ram but this can be reduced to 
meet customer's requirements. 
Messrs. Chamberlain Industries 
Limited of Staffa Works 
Leyton, England 
Circle 214 on Reader Service Card 


LOW FRICTION PACKING 
. is one piece cartridge 


Construction: When Teflon is 
used it needs to be forced into 
sealing contact with the moving 
element as it does not itself as- 
sume or maintain that contact. 
Experience with the common : 


-+- YOU SUPPLY THE CHALLENGER 


: The difficult fluid, gas, or air transmission problem in 
your plant — We'll send you a Snap-Tite Hi-Flow quick 
connect disconnect coupling — double or single shut-off 

“O” ring has confirmed its use- or straight-thru — any size 1/8” to 3” — Test it! in your 

Plant, under actual working conditions — You be’ the 

judge — If it doesn’t do a better job than the coupling 

you're now using — Or solve your problem — Ship it back 
collect! Fair enough? — Write today on your letterhead, 
briefly outlining your problem — We'll ship immediately. 


fulness as static seal and its 
weakness as a moving seal, par- 
ticularly under higher pressures. 
The low friction qualities of the 
Teflon in comparison with the 
live-action qualities of the “O” 
ring make a seal which seems to 
have the desired capabilities. In 
order to avoid obsoleting present 
valve parts, this seal is incorpo- 
rated into a cartridge comparable 
in size with former packings. 
This cartridge must be sealed to 
the stuffing box and so the static 
sealing qualities of the “O” ring 
are here used again. 

Features: The one piece cart- J — 201 S$. Cherryton, Union City, Penna. 
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THIS EMBLEM IDENTIFIES 
EXTRA DEPENDABLE 
INDUSTRIAL MACHINERY 


The red power spot on industrial 
means “Powered by Electro Dynamic.” Such 
machinery relies with confidence on the extra 
dependability of Electro Dynamic motors, the 
proven industrial motors which give indus- 
trial equipment extra dependable operation. 


Conclusive evidence of the extra dependabil- 
ity of Electro Dynamic motors is now revealed 
in the new candid report “MOTOR SHOW- 
DOWN”. The revealing proof is found in com- 
parative tests* conducted in accordance with 
A.LE.E. standards. Don’t miss your copy! 
Send the coupon below today. 


LECTRO 


bp. HC ond YNAMIC 
DC. Stenderd or 

special purpose. ependable motors 

N.E.M.A. standords. 


ELECTRO DYNAMIC - Division of General Dynamics Corporation 
170 Avenue A, Bayonne, New Jersey 


NAME 
Please send me a 
“mOTOR SHOW. 
DOWN” end the new COMPANY 
catalog of Electro Dy- 
nomic industria! motors. | ADDRESS_ 
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| ridge is possible because the 
Teflon could be distorted enough 
without damage snap into 

| place and the flexibility of the 
“O” ring permitted it also to be 
snapped into place. Once assem- 

| bled, it is practically impossible 
to remove them from the cart- 
ridge without destroying them. 
Emmett Machine & Mfg. Inc., 

Akron 14, Ohio 
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3-WAY SOLENOID VALVES 
for high temperature 


Size: Pipe size 1 in; port orifices 
(5 in number) % to 4¢ in 

Construction: The solenoid 
valves are constructed with 
either steel or stainless steel 
hodies. Both types have stain- 
less steel trim throughout and 
are designed to handle a wide 
| variety of gases and liquids usu- 
ally corrosive to bronze, brass 


and cast iron, When equipped 
with high temperature coils, 
these valves will also handle 
gases to 450 F. Valves are avail- 
able with water tight and ex- 
plosion-proof solenoid enclos- 
ures. Valves are packless having 
no sliding glands or stuffing 
boxes. 


Application: Freyuently em- 
ployed for pilot control of dia- 
phragms and for applying and 
exhausting pressure from single 
or double acting cylinders. They 
are used for direct control in 
chemical processing applications 
to divert and select flow from 


one or two pipe lines, and find 
applications in refinery type 
service. 

Automatic Switch Company, 


Orange. New Jersey 
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RELIEF VALVE New Products 


. . » has stabilized action 


Designation: 5100 Series 

Sizes: 4, M%, and 1 in 
Design: Design and in-line con- 
struction provides flow charac- 
teristics without the complica- 
tion of pilot operation. Perform- 
ance curve shows a slight but 
regular increase in pressure drop 


vent grease from leaking along 
the motor shaft. 

Construction: Conformance to 
smaller external dimensions has 
been accomplished by using larg- 
er lamination diameters and 
longer stacking with shorter coil 
ends, The line has virtually the 
same amount of active material 
for each hp and speed as older, 


Continued 


bulkier units. It delivers, there- 
fore, the same performance as 
previous units with comparable 
starting and breakdown torque. 
Efficiency power factor, temper- 
ature rise and service factors. 

Features: More efficient and ef- 
fective ventilation, obtained 
through utilization of aerody- 
namic principles. A new type 


with increasing flow rate, which 
serves to stabilize the action. 
“O” ring seal is used and a 
spring centering device which 
allows only axial force to be 
transmitted to the poppet. 
Construction: Lightweight made 
possible by the in-line design. 
Adjustment of cracking pressure 
within + 15 percent of nominal 
can be made by using a standard 
Allen wrench to rotate the 
threaded spring retainer. Inter- 
changeable replacement springs 
can be used to provide a wider 
range of adjustment. Available 
either in steel or brass for pres- 
sures from 50 psi to 1000 psi. 


James-Pond-Clark 
Pasadena 8, Cal. 
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ELECTRIC MOTORS 
meet new NEMA 
Standards 


Designation: L.. A. Line 
Design: Bearing construction, 
an important factor has been im- 


See our catalog 
in Sweet's Prod- 
uct Design File. 


GOSHEN RUBBER CO., INC. 
1534 S. Tenth St., Goshen, Indians 


Name 


Compan 
proved over previous designs. or 


Bearings are lubricated at the 
factory with ample grease sup- 
ply to give years of service in 
normal usage without mainte- 
nance or attention. Bearing 
grease seals have been designed 
for greater effectiveness to pre- 


Street . 
City 


March, 1954 


Goshen Kitler Co. we. Goshen. 


MOLDED + DIE CUT + LATHE CUT RUBBER SPECIALTIES SINCE 1916 
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Write today for your free copy of this brand 
new booklet packed with information on sizes, 
groove , and compounds, it's de- 
signed to be helpful to users of O-ring seals 
for most every type of application. 


di 


State 


FREE 
copy: 
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HYDRAULICS 
ENGINEERS 


owt 
we on™ 
soe 


DEPENDABLE 
SERVICE 


* 
* 


QUALITY 
PRODUCTS 


WORTH, TEXAS 


BRANCHES: P. 0. BOX 10398 
ATLANTA - CHICAGO DAYTON - HOUSTON KANSAS CITY 


In Canada: 
STRATOFLEX OF CANADA, inc, TORONTO 18, ONTARIO 
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New Products 


coduit box arrangement is de- 
signed for ease of electrical con- 
nection and to provide positive 
lead identification. 
Louis Allis Co., 
Milwaukee 7, Wis. 
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MOLDED RUBBER PARTS 
« for individual 
requirements 


Applications: Custom molded 
silicone rubber parts for automo- 
tive, aircraft, electrical, equip- 
ment and other industries. 

Service: Parts with excellent 
service under adverse operating 
conditions are being produced 
to commercial and government 
specifications by transfer, injec- 
tion and compression molding. 
Its complete service includes 
compound formulation, com- 
plete mold-making facilities and 


full acceptance of responsibility 
from blueprint to the finished 
part. Rubber-to-metal bonds are 
made to tolerances as close as 5 
microfinish. 
Stilimen Rubber Co., 
Culver City, Cal. 
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HYDRAULIC FLUID 
BOOST PUMP 
. » for aircraft 


Designation: AA 15500 Series 

Design: A 3000 psi fluid motor 
is combined with the two stage 
booster pump. Fluid is bled off 
the main hydraulic system to 
power the motor which turns the 
pump. Gravity feeds reservoir 
oil into the first stage of the 
boost unit, a centrifugal pump. 
The centrifugal section then 
passes the oil to the vane pump 
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section which generates hydrau- 
lic system supply pressures up 
to 100 psi. 

Specifications: The oil booster 
pump can generate hydraulic 
power varying between 5 gpm 
at a differential pressure of 100 
psi and 35 gpm at a differential 
pressure of 18 psi. 
Applications: Used where hy- 
draulic reservoirs are located an 


extended distance from the sys- 
tem hydraulic pumps or where 
altitude problems exist. It pro- 
vides reservoir oil under pres- 
sure to overcome line losses and 
assures that an adequate supply 
of oil is available at the main 
system pump(s) for most effi- 
cient operation. It is not neces- 
sary to pressurize a_ reservoir 
when the booster pump is used. 
Vickers, Inc., 
Detroit 32, Mich. 
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ISOLATION OF NOISE 
“ee with T-nut isolator 


Design: The T-nuts will fit 
through plates up to 3/16 in 
thick, in four available core 
lengths. Only 1/16 in to % in 


clearance is needed between the 
isolated assembly or unit and the 
mounting panel. The core is 
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DETACHABLE 
FITTINGS 
HOSE ASSEMBLIES 
WRITE FOR 
COMPLETE 
INFORMATION 
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— a A complete line of Cardwell 
: ‘Ready-Made Hydraulic Reservoirs fully 
equipped with Reservoir Com- 
ponents are now available to 
the Hydraulic Industry. Cardwell 
tanks (J.1.C. Standards) have 
established an enviable record 
in the Industry and you will find 
these units ideal for your 
Hydraulic Assemblies. Write for 
catalog or price quotations for 
standard or special sizes. 


whe 


la A CARDWELL TRADITION SINCE 1829 
FRANKLIN AT 19th STREET, RICHMOND 11, VIRGINIA, U.S. 7 


i 
ANNOUNCING A New yervice ror Equipment Manufacturers 
% 7 
| : 
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MARSH IMPREGNATED 
THERMO LEATHER 
PACKINGS 


Where your need is quality controlled lecther packing 
@to serve a specific static or running application © to fit a special 
irem 


temperature range @ to meet specific pressure requirements 


Marsh impregnated Thermo Leather Packings are Custom Engineered! 
Where you specify leather packing for 

operating pressures, for pressure mediums, 

MARSH provides superior custom packing! 


WOULD THIS SOLVE 
YOUR ENGINEERING 
PROsLEM? 


CUP PACKING 


FLANGE PACKING 


NON-EXTRUSION WASHER 


Low coefficient of friction 
both static and running 


Greater wear resistance 
combines toughness with strength 


Tighter sealing 
proper impregnation for varied pressures 


Temperature stability 
through a wide range of temperatures 


Engineering and Consulting Service 

If you seal oil, water, air, vacuum, gas, 
gasoline, naphtha, alcohol or other fluids, 
ask MARSH for field engineering service, 
immediately available to you for the job 
you are designing, tooling, marufacturing. 


WRITE FOR ENGINEERING HANDBOOK 
AND TECHNICAL LITERATURE... 


Marsh Company 


Main Office and Factory * Muskegon, Michigan 


75 €. Wocker Drive 101 Pork Avenue 
Chicege 1, New York 17, New York . 


548 S$. Border Rood 1900 Euclid Avenve 
Cleveland 15, Ohie 
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either clearance-drilled or tap- 
ped for any of several common 
machine screw threads. The re- 
silient material is either rubber, 
GRS, or neoprene. 

Features: Low cost, ease of in- 
stallation and effective isolation 
of noise and high-frequency vi- 
bration. 

Application: Used to quiet small 
motors, to isolate sensitive as- 
semblies in aircraft and guided 
missiles, to protect pane] mount- 
ed instruments and to reduce 
transformer hum. With a natural 
frequency of 35 to 40 cps, they 
provide isolation of disturbing 
vibrations at 100 cps and above. 


The Barry Corporation 
Watertown 72, Mass. 
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DETACHABLE COUPLER 
... is automatic 


Designation: Foster-matic 
Features: Cannot be hammered 


to pieces by reciprocating air 
tools. It will not fall apart or 
blow apart, holds tight yet swiv- 
els freely. The half moon “dogs” 
on the coupler offer long bands 
of gripping contact. “Dogs” lock 
at 45 degrees and aregpositioned 
by a floating steel carrier. 
Application: Recommended for 
air reciprocating tools. 

Foster Manufacturing C 

St. Lowis 18, Mo. 
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HYDRAULIC TRACER 
. « » is 3 dimensional 
duplicator 


Designation: Model A-3D 

Features: Up to this time, ver- 
tical and horizontal mills, plan- 
ers, spar mills, boring mills, 
lathes and hand duplicators have 
been able to obtain precision du- 
plication of any configuration 
within 180 and 360 degrees. This 
model traces 360 degrees in all 
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directions. The tracer converts a 
miller or other accurate metal 
cutting machine tool into a high 
precision, high production, 3 di- 
mensional duplicator. The tracer 


can be made to follow a low-cost, 
one-to-one ratio 3 dimensional 
wood, plaster or metal template 
with the same ease as would be 
required to trace the template 
with a pencil. 

Application: The airplane re- 
quires many irregularly con- 
toured parts. The tracer enables 
the airframe manufacturer to 
make a small number of each 
contoured part at from twice the 
speed to as low as 16 percent of 
former metal cutting costs. 


True-Trace Sales Corp., 
El Monte, Cal. 
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REVOLVING JOINT 
. for air and hydraulic use 


Designation: Type NV 
‘ Construction: Connection to ro- 
tating machine or part is made 


by screwing the male threaded 
steel shaft of the joint into the 
hub of the chuck or clutch. The 
shaft is drawn up tight so that 
seal is made by the washer. 

Features: An improved light 
running revolving joint for mak- 
ing air or hydraulic piping con- 
nections to clutches, power 
transmission drive units, chucks, 
spindles, grinding wheels and 
other rotating machine parts, 


March, 1954 
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NEW! tv REGULATOR 


Combination Bypass and Restrictive Type 


Regulated flow out here 


Bypass to reservoir i 
or next flow regulator aM 


@ Constant Regulated Flow * For olf 100 te 3000 


@ Can be used in series to control two or 
more flows 
@ Pressure compensated, not affected by Rew dosed 
pressure or temperature © Ve" and %” pipe sizes 
Write for detailed engineering data and prices. 
Manvfacturers of Hydraulic Valves and Devices 
Relief Valves * Check Valves * Restrictor Valves 


Needle Valves * Pilot Check Valves * Clamping Volves 
Small Spring Loaded Accumulators * Special Valves 


adjustable; specify 


luid 


ine. 


1284 N. CENTER STREET * MENTOR, OHIO 


WHAT features DO YOU WANT 
in a Universal Joint? 


Maxi trength and bearing 


© Quick-acting, dependable response 
@ Long service-life 

© Optimum operating angle 

@ Close quarter operation 

© Accurate surface grinding 


@ High concen- 
tricity 


Minimum 
weight 


Available in 13 standard sizes—diameters '/2" to 4° — 
bores '/4" to 2" —lengths 2" to 10%" 


Write Now for Catalog and Prices 


4837 W. LAKE ST. CHICAGO 44, ILL. 


Also manutacturers of flexible couplings, variable speed pulleys and transmissions. 
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Manufacturing 
Corporation 


. . » established in 1927 and one of 
the largest manufacturers of hydraulic 
valves for aircraft manufacturers, has 
available an unusually effective and 
adaptable line of hydraulic controls 
for industrial applications. 
Designed, engineered and manu- 
factured to highest performance stand- 
ards, each Pantex unit is analyzed, 
tested, and inspected in one of the 
most modern hydraulic laboratories. 


Literature available. 


563 


. specialists in hydraulic controls 


New Products 


They have a compact new one 
piece bronze casing, special 
spring loaded V-ring seals, hard- 
ened and ground steel shaft and 
permanently lubricated, sealed 
hall bearing. 

Specifications: The shaft is made 
with a right hand 5¢-18 NF3 
straight machine thread end and 
the inlet in the casing is tapped 
with a standard '4 in. pipe 
thread. The joint is suitable for 
use at temperatures up to 180 F 
and pressures to 300 psi (air) 
or 1500 psi (hydraulic). Maxi- 
mum speed recommended is 
2500 rpm. 

Barco Manufacturing Co., 
Barrington, Iilinois 
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AIR CHECK VALVES 
. . » for high pressure 


Feature: Installed in the dis- 
charge line of air and gas com- 
pressors this valve checks down- 


time, noise, vibration and tank 
ring also it replaces stop and 
safety valves. The valves are 
automatic, 

Application: For higher than 
usual pressures to suit condi- 
tions of service as high as 500 
psig. 

Pennsylvania Pump & Compressor Co., 

Easton, Pa. 
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SNAP-ACTING SWITCH 
. has direct 
acting actuator 


Designation: Type MXT-1 

Design: Accurate repetition of 
operate point, in a snap-action 
switch for use where low operat- 


Continued 


ing force is desirable. This de- 
sign utilizes a rigid lever arm, 
pivoted on a bearing pin, set in 
supports integral with the mold- 
ed cover of the switch. The actu- 
ating arm can be furnished in 


any desired length and with spe- 
cial bends, The actuator can be 
modified by eliminating the coil 
spring, to permit operation at 
forces down to 15 grams. 

Applications: Suitable for use in 
cam, or slide-operated controls. 
It carries a current rating of 15 
amperes at 125 volts ac. 

Unimax Switch Division of 


The W. L. Maxson Corp., 
New York 1, New York 
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DIAPHRAGM TYPE 
COMPRESSOR 
. . « for low pressure air 


Designation: DP4 

Construction: A three ply dia- 
phragm takes the place of the 
usual cylinder and piston, avoid- 
ing the necessity for the pres- 
ence of oil in the compression 
chamber. The connecting rod is 
an aluminum alloy casting 
shaped into a circular disc at the 


upper end upon which the dia- 
phragm is seated. At the top of 
the compression stroke the disc 
conforms to the contour of the 
diaphragm which has its outer 
extremities nipped between the 
main casting and the compressor 
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PAWTUCKET. ISLAND 


Now... 
~ _ from Hydraulics! 


Pantex 

%" Directly Operated 4-Way Valve 
Solenoid Controlled 
100-5,000 p. 


Pantex 4-Way Valve, 
operating at pressures up to 
5,000 p-s.i., can be easily 
mounted on existing lower 


pressure installations where 


a higher pressure is desired 


Also available — : Most Compact, 
Relief Valves sub-plate mounted. 
350 — 5,000 p.s.i. q “2 Detachable Coils, 
16” Plot Operated Low inrush Ampere Factor, 
4-Way Valves much less than others. 
100 — 5,000 p.s.i. A 
%" Pilot Operated 
4-Way Valves 
Solenoid Controlled 
100 — 5,000 p.s.i. 
hydraulic 
control 


specialists... 


4 
; 
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? 
FAWTUCKET, RHODE ISLAND 


New Products 
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brication is required. 
Specification: The maximum 
working pressure is 30 psi at 
1450 rpm. Delivery is 2 cfm of 
free air at 10 psi. 

Application: Provides small 
quantities of pressure air 
free from oil and other impuri- 
ties. It is intended for use in food 
raising consumable 


head. The plate holding the dia- 
phragm in position on the disc 
also houses the ring type inlet 
valve, the ports being carried 
through the diaphragm and the 
connecting The 
necting rod is split at the bot- 


sealed 


rod head con- 


low 


tom to. accommodate the 


grease-packed hall race consti- 


tuting the big end bearing processing, 


Equipped with a carbon air in- liquids, pressurizing instru- 
take filter. ments. 

Feature: It is silent in operation. The Hymatic Engineeri 

There is no perceptible vibra- Company Ltd., 

tion, as both crankshaft and con- Redditch, res. England. 
necting rod are balanced. No lu- Circle 227 on Reeder Service Cord 


By-pass, 
oil-relief 
piston type 

hydraulic 


NO TRICK AT ALL... 


}' select from 5 springs, install and your 
FULFLO VALVE is ready to go to work... . 
TO MAINTAIN CONSTANT, UNIFORM 
PRESSURE .. . from 0 to 500 psi. * 
NON-CHATTERING, TOO... 

because the cylindrical piston closes off the 
port in a shearing manner. 

POR... 


machine tool hydraulic mechanism, oil-burning 
equipment, rams, presses and Diese! engines. 


Standard 
and Flange 
models 


Pipe sizes: '/44" to 2” 


WRITE—on your letterhead, 
please, for personal copy of 
FULFLO MECHANICAL 
DATA BOOK 


Specify if for Valves, for 
Pumps or for both. 


THe FULFLO SPECIALTIES CO. Inc. 


PUMP AND VALVE MANUFACTURERS 
BLANCHESTER, OHIO 
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FILTER-LUBE-REGULATOR 
. + « for compressed air lines 


Designation: Type RFL 

Size: 4 to % in. 

Design: A new combination fil- 
ter, regulator and lubricator for 
compressed air iines is designed 
to eliminate the complicated pip- 


ing and fittings required for the 
installation of individual filters, 
lubricators and regulators. Pip- 
ing is simplified; only two con- 
nections are required for con- 
nection in any air line. 
Features: The filter provides 
maximum filtering area. Trans- 
parent bowl shows when the fil- 
ter is dirty. The filter element 
can be quickly changed. The unit 
is a lubricator. The oil reservoir 
can be filled without shutting 
down the air line. It also regu- 
lates pressure. Non-diaphragm 
design provides close control for 
air operated equipment requir- 
ing 0 to 100 psi in 2 psi incre- 
ments and 0 to 200 psi in 5 psi in- 
crements. The unit will bleed 
down stream lines to any re- 
quired pressure between line 
pressure and atmosphere. It also 
acts as a shut-off valve. At shut- 
off it automatically bleeds down- 
stream line to atmosphere. 
The CCA Products Division, 


Breco Manufacturing Company 
Baltimore 2, Maryland 
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THREADS RESTORED 

. without decreasing size 
Designation: Nu-Trix 
Sizes: It is available for either 
national coarse or national fine 
threads. There are eight thread 


sizes on each tool. No. 1 (NC) 
is for 11,12,13,14,16,18, 20 and 
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24 threads per inch. No. 2 
(SAE) is for 9,10,15.16,20,26, 
28 artd 32 threads per in. 
Application: External threads, 
which have been damaged or de- 
formed, can be quickly returned 
to original condition without re- 
ducing the root and outside di- 
ameters. The tool eliminates 
shaping with a_ three-cornered 
file or the use of a die, which re- 
moves metal from the thread di- 
ameters. Both methods result in 
loose fits. Used like a file a few 
quick passes across the damaged 
threads will remove burrs and 
deformed metal and reshape 
threads to original condition. 


Reiff & Nestor Company, 
Lykens, Pa. 
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INDUCTION MOTOR 
for oxt-door applications 


Designation: Type AK 

Design: For out-door applica- 
tions and suited to installations 
inside plants where moist, dirty 
or corrosive atmospheres exist. 
Due to its single cast iron frame 
construction, the motor provides 


| 


good heat dispersal by means of 
its cooling fins and avoids ob- 
structions caused by excess dust 
particles which tend to collect 
inside double frame motors. 
Features; Totally enclosed and 
fan-cooled, the motor is built to 
provide full protection to all 
parts against harmful surround- 
ing atmospheres. This squirre:- 
cage induction motor also fea- 
tures low starting current. 
Specifications: The rotors are 
electronically tested and dynam- 
ically balanced in the plant to 
close tolerances. Equipped with 
dust tight bearings, cast iron 
cooling fins and one piece alumi- 
num fan. 


The Belgian Electric Sales Corp., 
New York, New York 
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Co trolled 
Hydraulics 


Warner's Extension Power Brake Valve, shown above, has 
an exclusive hydraulic feed-back feature to give the pilot 
immediate warning in event of hydraulic system failure. 
This compact, lightweight, space-saving valve is adaptable 
to a wide range of system and brake pressures. 


Warner is qualified by experience and facilities for the design 
and production of critical hydraulic equipment for a wide range 
of uses. Warner engineers will welcome an opportunity to assist 
you in the development of special hydraulic equipmeni to meet 
your particular requirements. 

Write for your copy of the illustrated folder shown above 
describing typical examples of Warner precision hydraulic 


equipment. 


DIVISION OF DETROIT HARVESTER CO. OF N.Y. INC, 
21537 GROESBECK HIGHWAY « P.O. BOX 3886 * DETROIT 5. MICHIGAN 


DESIGNERS AND MANUFACTURERS OF PUMPS + VALVES + ACTUATORS 
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New Products 


ELECTRONIC TIMER 
. hes non-repect feature 


Designation: Models CS4 and 
DS4 of the Type CK timer. 

Design: Operates directly from 
105-125 volts, 60 cycles. Its re- 
lay handles 8 amperes at 125 
volts AC with a non-inductive 
load, in a single-pole double 
throw circuit with no intermedi- 


Continued 


ate OFF. A set of single-pole 
normally open contacts, also 
rated at 8 amperes, closes at the 
start and opens when the timer 
is re-cycled. 

Feature: The non-repeat feature 
increases the usefulness of the 
timer in many short interval tim- 
ing Operations such as feeding 
work into machines, energizing 


2. FLAREABILITY TEST—Each order of 
Superior hydraulic tubing is sampled for 
flareability. Superior’s low-carbon 
lie Tubing (0.12% maximum) greatly 
increases ease of flaring and bending. 


Superior low-carbon Hydraulic tubing 
is specially made to attain a non-aging 
tubing with low ultimate tensile 
strength and high elongation for 
good ductility. 


Sizes available from all Superior dis- 


1. HYDROSTATIC TEST— Every single 
length of Superior hydraulic quality tubing 
is 100% hydrostatic-tested. ‘This is only 
poceible, economically, because of 
Superior’s invention of a super-speed clamp. 


3. MARKING— Every length of ee 


hydraulic tubing is marked with indelible 
ink so that you cannot mistake that it is 
hydraulic quality and its source is Superior. 


tributors—.125” to 1.125” O.D. Tem- 
per #1, dead-soft annealed, Bu'letin 38 
will bring you complete information 
on analyses, sizes, lengths, properties, 
and recommended working pressures. 
Use the coupon. 


Superior Tube Company 
2030 Germentown Ave., Norristown, Pa. 
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solenoids and spot welding. The 
timer will operate without 
danger of repeating either when 
started by a momentary contact 
or by a contact that exceeds the 


duration of the timed cycle. It 
does not reset automatically un- 
til after the start switch is re- 
leased. 

Construction: No filament cur- 
rent is required, there is no wear 
on the tube during stand-by pe- 
riods, timing is instant without 
warm-up and the timer can be 
re-cycled immediately with no 
delay for recharging a timing 
capacitor. Ranges available are 
1, 5, 3, 6 or 12 seconds. A dial 
with 100 graduations allows the 
timer to be set for any desired 
percentage of the total range. 


Farmer Electric Company 
Waban 68, Mass. 
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Reprints of the 32 page circuit 
section which appeared in Jenu- 
ary are available. Single copies 
50c; 40c in lots over 50; 35¢ in 
lots over 100. 


“STOCK” CYLINDERS 
. « in popular sizes 


Sizes: Non-cushioned: 2, 2%, 4 
and 6 in. bore air cylinders and 
1%, 2% and 4 in. bore hydraulic 
cylinders, each of which are 
available in 2, 4, 6, 8, and 11 in. 
strokes. Cushioned both ends: 2 
and 3% in. bore hydraulic cylin- 
ders and 2, 3%, 5, and 8 in. bore 
air cylinders, each of which are 
available in 3, 5, 7, 9, and 13 in. 
strokes, 


| Design: The air cylinders are 


rated for 200 psi operation and 
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DIRECT 


HYDRAULICS 


IN HEAVY 


CTRAU 


HIGH SPEED PUMPS \ 


LIC 


HYDRAULIC 
POWER AT THE 
FINGER TIP 


Direct hydraulic power oom, powered by 
umps, 


Electraulic High Speed save money 
in the Shipyard — immune to frost — inde- 
pendent units not affected by demand of 
adjoining machines—any desired pressure im- 
mediately available—great aconomy of power 
and maintenance. The Electraulic All-Hy- 
draulic Control System gives hydraulic pres- 
sure by finger-tip control, without solenoids. 


The Plate Edge Planing Machine is ii- 
——— courtesy of Hugh Smith 
os 


DIRECT HYDRAULIC SYSTEM 


TOWLER BROTHERS (PATENTS) LTD., RODLEY, Nr. LEEDS, ENGLAND 
MACMILLIN ENGINEERING CORPORATION 


Sole Agents: U.S.A. and CANADA:— 


March, 1954 


1737 HOWARD STREET, CHICAGO 26, ILL. * AMbassador 2-119) 


Circle 122 on Reader Service Card 


é 
— 
| } 


It also happens in 
Hydraulic Systems 


Unretouched Photomicrograph 
(100 x) shows steel particles 
which passed through an edge- 
type strainer with .003 in. spac- 
ing. The particles were extracted 
by a Frantz FERROFILTER in- 
stalled in the headstock lubricat- 
ing oil line of a W & S No. 5 


turret lathe. 


Magnetic Separators 


are used also to protect hydraulic cylin- 
ders, pistons, valves, pumps and other 
components against damage from abrasive 
ferrous particles worn off moving parts. 
Install Frantz FERROFILTERS on your 
fluid power lines to reduce maintenance 
and parts replacement. 


BULLETIN 
PM-65 


S. G. FRANTZ CO., Inc. 


P. Box 1138 Trenton 6, J, 
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New Products 


the hydraulic cylinders for 2000 
psi. The base model of the stock 
cylinders is Model 53. Mounting 
attachments are available for 
conversion to flange, foot or piv- 
ot mounting. 

Construction: The 
inders have solid steel, heads, 
caps and mountings, hard 
chrome plated piston rods, dirt 
wiper seals, leakproof piston and 
rod seals that never require ad- 


“stock” cyl- 


justment. 
Miller Fluid Power Company, 
Melrose Park, Illinois 
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HYDRAULIC BENDERS 
. » « for steel tubing 


Feature: The hand operated ver- 
sion utilizes a two-stage hydrau- 
lic pump, having a bucket type 
low pressure piston, in order to 
bring the ram to its work quick- 
ly, and then by means of a quick 
action dog, bringing into oper- 


Continued 


ation a smaller diameter high 
pressure piston, to carry out the 
actual bending operation, One 
of the most unique features of 
these machines is the method of 


automatically ejecting the tube 
from the center forming die after 
forming the bend. Usually the 
tube is gripped very tightly be- 
tween the flanges of the die and 
can only be removed by manual 
force. 

Application: In addition to bend- 
ing steam and gas tubes of j¢ 
to 4in N.B. the hand operated or 
mortised portable hydraulic tube 
bending machines are able to 
handle cold and unloaded solid 


. +. meet the requirements of 


hydraulic engineers 


of the 
reciprocating 
type 


Capacity 65 cubic 
inches per minute at 
5,600 Ibs. per square 
inch. Variable pres- 
sure control | H.P. 
MOTOR AT 1,440 
R.P.M. Also VALVES 
TO SUIT ALL RE- 
QUIREMENTS. 


Telephone 
MiDiand 3795 
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HIGH PRESSURE PUMPS 
Oil submerged or enclosed types 
with Hydraulic pressure control vari- 
able from tero to maximum. Pres- 
sures up to 7,000 p.s.i. Quantities 
up to 150 G.P.M. 


PRESSURE 

SWITCH 
A new sensi- 
tive switch 
for use with 
oil, water, 
and other 
liquids, Pressure range 400-4,000 
psi. Max Micro switch rating 5 
amps. at 230 volts AC 3 amps at 
28 volts DC. For wide differen- 
tials the unit is fitted with two 
micro switches. 


FINNEY PRESSES LTD. 
BERKLEY ST., BIRMINGHAM 1 
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drawn and hydrailic steel tub- 
ing up to 34% in od x 5/16 in wall 
thickness with the minimum of 
effort of the operator. Not only 
can the machines be utilized in 
the workshop but can be taken 
and on site work due to 
their mobility. They are self con- 
tained units and do not require 
the use of foundation bolts. 
Chamberlain Industries, Ltd., 


Staffa Works 
Leyton, London, England 
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SUB-MINIATURE SWITCH 
. . « built for long life 


Designation: Normally open 
SPST or SPDT 

Normally closed SPST 
Construction: The case is made 
of durable plastic material with 
dimensions of 27/32 in. long, 
23/64 in. high and .260 in. thick. 
The snap action “S” spring com- 
pression member equalizes the 
stress on the switch springs 
which eliminates early fatigue. 
Features: The snap action of the 
contacts is independent of the 


Fora Money-Back Guarantee 
of LONGER SERVICE 


specify 
BEARINGS — BUSHINGS 


speed of actuation. The switch 
has no dead center and is resis- 
tive to shock and _ vibration 
Sturdy terminals that extead 
from the bottom of the case per- 
mit easy soldering without in- 


creasing the size of the switch. 


HYDRAULIC 
CYLINDERS 


Three standard actuators are 
available, toggle, pushbutton and 
leaf spring. Hermetically sealed 
cases have also been developed. 
Applications: It’s dimensions 
and long life make it adaptable 


for use on electronic equipment, | 


guided missiles and similar ap- 
plications. 


Electro-Snap Switch & Mfg. Co., 
Chicago 24, Illinois 
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WEARING PARTS 


Sold only under a rigid guarantee of superior and satisfactory service or a refund of the purchase 


price upon return—the customer's opinion to be 


final. 


Available in standard and special formulas developed to cope with specific or unusual conditions. 
Assure the best combination of physica! properties, strength in tension and compression, hardness 
and ability to sustain both static and dynamic loading. 

Protect the shaft or other moving parts from injury, scoring, and seizing due to temporary interrup- 
tion or failure of lubrication, and at the beginning and end of a run when the speed of rotation is 


insufficient to maintain the oil film. 

Will not powder under the most severe 
conditions of service. Available rough 
cast or machined to precisely controlled i 
tolerances. They can be machined at sur- 
face speeds up to 875 lineal feet per min- 
ute. 

Castings to your petterns—any size, shape 
or section—delivered as scheduled and 
specified. Pattern making, designing and 
machining when required 

Write today for free literature and service 
data sheets. Send biveprints, conditions 
of operation and other data for recom- 
mendations and quotations. You are in- 
vited to discuss your bearing problems 
with our metallurgists, engineers, and 
laboratory technicians 


THE AMERICAN CRUCIBLE PRODUCTS CO. 
“Bearing Since 1919” 


1303 Oberlin Avenue 


Lorain, Ohio, U.S.A. 


March, 1954 


Circle 6 on Reader Service Card 


EVERY 


MODERN DESIGN FEATURE 


2000 p.s.i. 
© Compact design 
@ J.1.C. Standards 
@ ll models in I! sizes 
@ Up-to-date engineering 
@ All steel construction 
@ Wide choice of rod sizes 
Quick-change packing 
cartridge 


$-P makes hydraulle 
cylinders for the world’s 
largest corporations. 
Representatives in prin- 
cipal cities. Prompt de- 
liveries. Send for copy 
of $-P Catalog No. 103. 


S-P, AIR 


CYLINDERS 


Famous for long life—low downtime, 


Piston packings “replace” th 
Prompt deliveries. Send for Catalog 102. 


OTHER $-P PRODUCTS: Power Chucks, 
Rotating Air Cylinders, Porallel Grip 
Collet Chucks, Drill Press Chucks, 
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Air Pistons, Air Control Accassories. 
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USEFUL LITERATURE 


RUBBER PARTS 
draulic and pneumatic design applications made 
to individual specification, are completely covered 
in a four page, two color illustrated brochure, 
released by Goshen Rubber Co. Inc. The com- 
pany is equipped to produce molded, lathe-cut, 
die-cut and bonded-to-metal products from 
natural, synthetic and silicone rubber compounds. 
It is explained that with the exception of “O” 
rings, the company’s products are not stocked, 
rather all are produced on order to individual 


such as “O” rings for hy- 


exact requirements 
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SOCKET TYPE TUBE FITTINGS ... for per- 
manently welded joints are announced in cata- 
log No. 4370, released by The Parker Appliance 
Co. These fittings are available in steel or stain- 
less steel for all commonly needed body shapes. 
The line includes unions, adapters, connectors, 
tees, crosses, gage connectors and elbows. Sizes 
range from % in. to and including 2 in. od. 
Circle 158 on Reader Service Card 


SILICONE RUBBER STOCK .... This newly 
developed product, a fully compounded molded 
material, is described in a Technical Data Bul- 
letin 9-332 released by Dow Corning Corp. The 
many advantages are explained in fabricating 
such items as gaskets, seals, diaphragms, “O” 
rings, bellows, switch boots and dielectric fittings 
and connectors from this stock. Parts fabricated 
remain flexible at temperatures lower than -100 
degrees F and may be used in service at tempera- 
tures as high as 500 degrees F. It can be used in 
applications where cosmetics, food or pharma- 
ceuticals may be in contact with the fabricated 
stock. Typical properties of the product are given. 
In Technical Data Bulletin 9-333 a silicone rub- 
ber paste is described which is used for coating 
glass cloth or organic fabrics to be used in either 
mechanical or electrical applications. Typical 
properties of this product are given. 
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HOSE CONNECTIONS ... are presented in a 
condensed catalog No. 1, released by Hose Ac- 
cessories Company. The folder consists of the 
cataloging of hose couplings, hose clamps, valves 
and manifolds. More in detail, the sizes and fea- 
tures of the following are listed and illustrated; 


You'll find many valuable production 
and design ideas in publications de- 
scribed here . . . copies will be 
sent you free without obligation 


Centinued from page 52 


suction or water hose couplings, combination 
male hose nipples, brass long shank hose cou- 
plings, single bolt hose clamps, double bolt hose 
clamps, universal type hose coupling, universal 
hose clamps and high pressure hose couplings. 
Other products such as throttle valves, air valves 
and manifolds are also cataloged. 
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ELECTRIC MOTOR LUBRICATION ...a 
design feature which directs the transmission of 
grease transversely from behind the bearing, 
through the ball race to the opposite side, is de- 
scribed in a very attractive bulletin #1848 re- 
leased by U.S. Electrical Motors Inc. Compari- 
sons of methods for lubricating electric motors 
are illustrated together with the principal types 
of bearings used in motors, cartridge, standard 
open and lubriflush types, with explanations of 
the functions of each. For demonstrating the ac- 
tion of re-lubrication in these featured bearings, 
a series of natural color photos of a transparent 
bearing housing is reproduced. It is shown photo- 
graphically that any make bearing breathes air 
and therefore leads to contamination of the bear- 
ing. 
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HAND PUMP... available for 1500 psi and 
3000 psi in use for ordnance, aircraft and domes- 
tic applications. The body is made of aluminum 
and the piston and working parts of stainless 
steel. Pressure can be held at any position of the 
handle. The catalog sheet is released by Alten 
Foundry & Machine Works, Inc. 
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OIL RELIEF VALVE... which regulates 
primary system pressure of oil burner systems 
is described in a bulletin R-313 released by 
Eclipse Fuel Engineering Co. Chattering and 
undesirable pulsation in such systems is elimi- 
nated by this piston type relief valve. The cylin- 
drical steel piston closes the port with a quiet, 
positive shearing action. Dependability in main- 
taining uniform pressures and the ease and ac- 
curacy of the pressure adjustment are a few of 
the features. The bulletin gives the exterior di- 
mensions, the sizes, and the various pressures 
obtainable with the use of different springs. 

Circle 163 on Reader Service Card 


APPLIED HYDRAULICS 


| 
| 
122 


Circle | on Reader Service Card 


Band 


Holds 


Spring automatically 


from opening up 


Used During Wortd 
War 2 and ever since 
by the Military 

Fall Wirer Rings 
Spee MIL-S-5049 are 
AN approved 


Stops Build Up of Ice, 
Mud or other Foreign Bodies be- 
tween Rod and Ring . . 


against the pis 

rod at all times REGARDLESS oF 

WEAR. Spring-Loaded, it gives wiper a 

squeeze grip action . . . the squeeze grip aways 
he same because of the of the spring ender 

the endless cover band. 


Squeeze Grip Action Does lt-—patented 
toe, grit and ether foreign bodies do NOT Build Up under 
ring. Rod docs not stick or become immobite in ANY tem- 
perature . the FALL ring has complete contact on 
rod ALL WAYS, always 

Insist on FALL Wiper rings. Available from %” to 13” dia 
Military part sumbers from ANG2Z3iAi te 
Write, wire or phone us your wiper needs. 


Ace Products Co., Toledo 1, Ohio 
Phone ADams 6513 


Ask About FALL Wiper Rings with Closed Joint 
Especially gay for those applications where abso 

lute from dirt passing through joint of ring 
requ 


SP RING 
LOADED 


Get Easier, More Accurate 


5000 (steel) P.S.1. 


Flow Control Valve. 


Pnev-Trol Valves combine in a short, com- 
gen body, o tapered fine thread needle 
or extremely accurate air or oll flow 
control and a floating retro ball check, 
which permits full flow in the opposite 
direction. Retro ball floats in most sensi- 
tive position to seat, requiring only o 
slight differential pressure to folly 

or close it. Check Valve and Needle Valve 
incorporate single function features of 
All valves available 
6 female pipe — Ve" to %". 


bodies ore made from 
steel or Attractive 


Speed 


with 
Pneu-Trol 
VALVES 


IN AIR OR 
HYDRAULIC USE 


brass, olum- 


NEEDLE 


Pneu-Trol Devices, Inc. 
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1426 N. Keating Ave., Chicago 51, Ill 


Series I— Heavy duty bronze rotary gear pumps 
Oilless bearings 2-23 G.P.M.—0-100 P.S.1. 


Series II—Close coupled motor driven bronze pumps 


Oilless bearings 2-4G.P.M.—0-100P.S.1. 


Series F— High volume bronze rotary gear pumps 
Oilless bearings 50-150G.P.M. —0-150P.5.1. 


Series IV— Rubber impeller bronze pumps 
Oilless bearings 6-21 G.P.M.—0-30P.5.1. 


Series 55— Standard bronze rotary gear pumps 
Grease fittings 2-23 G.P.M.—0-100 P.S.1. 


Series G— Standard bronze centrifugal pumps 
Grease fittings 2-25 G.P.M.— 2-10 P.S.1. 


BRONZE 


Industrial Pump Div., Oberdorfer Foundries, Inc. 
543 Thompson Rd., Syracuse, N. Y. 


Address the 1954 edition of the Oberdorfer Industrial 
Pump catalog to: 


NAME. 


COMPANY 


Do you want a fac tory representative to call Oo Yes oO No 
i 
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Quic ck-As- Wink 


AND 


‘Control V Valves” 


FEATURE 
THis 
MONTH 


Ve" and 4" Double Solenoid Valves 


Their reduced amperage requirement 
simplifies electrical circuits 


@ These valves are extremely simple in design — 
but cuggedly built — and will give millions of cycles of 
efhcient, trouble-free, dependable operation. For air to 
125 psi, vacuum, or low pressure hydraulic service. Up 
to 300 cycles a minute. Solenoid armature bears directly 
against the valve plunger eliminating levers, links, pins, 
etc. Low amperage requirement simplifies the electrical 
circuit. The valve is reversed by energizing first one 
solenoid, then the other. The valve and both solenoids 
are mounted on an aluminum base, and can be removed 
independently without disturbing the Piping. 2-way, 
3-way, double 2-way, 4-way and 5-way actions. 


4 


DESCALING VALVES 

Specially designed for descaling hot strip and large 
steel forgings. Widely used. 2° to 6"" sizes. Capacities to 
1550 Gals./ Min. Design eliminates destructive water ham- 
mer and reduces hydraulic shock to a minimum, 


HIGH PRESSURE STRAINERS 

Used ahead of descaling 
valves to prevent foreign material 
from plugging spray nozzles cous- 
ing scale streaks in strip—atlso in 
hydraulic lines to protect valves, 
cylinders, and other machinery. 
to 6” sizes. Highly efficient, 


Easily cleaned. 


For Fully Descriptive Data Sheets Write ‘®@: 
Cc. B. HUNT & SON, Inc. 
Hond, Foot, Lever, Cam, Pilot Diaphragm and Solenoid Control Valves 


1994 EAST PERSHING STREET . SALEM, OHIO 
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SCRAPER STRAINER ... is a pipe line 
strainer with a built-in scraper blade which 
cleans the screen without interrupting the flow, 
and without removing the screen. Bulletin 3547, 
released by Sarco Company, Inc., illustrates how 
the unit operates and the features and applica- 
tions of the unit. Inside the cylindrical screen of 
this pipe line strainer is a scraper blade or brush 
which rotates like a worm gear. The brush 
sweeps the inside of the screen, scraping off the 
solids or scums which drop into a sump. The 
brush cleans the screen during the actual flow 
of fluid through the pipe. 
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REGULATORS ... for control of air, gas and 
‘iquids at high pressure and low volume are 
covered in a 16 page Bulletin No. 125-C offered 
hy Grove Regulator Company. The units are 
s°li-contained and self-operating. They are set 
manually then operated automatically, maintain- 
ing the established pressure. A decrease in sys- 
tem pressure operates the inlet valve, to maintain 
he set pressure. An increase in vessel pressure 
causes the relief valve to bleed off excess pres- 
sures. The valves are adapted, where reducing, 
hack pressure, relief or combination back pres- 
sure and relief is desired. Cut-away views show 
the construction and operation. Specific data is 
given for each model shown. Capacity charts for 
the various models are given complete with in- 
structions on how to use the charts. 
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AIR AND HYDRAULIC CYLINDERS 

for operating pressures to 1500 psi are very com- 
pletely described in a new catalog released by 
Hydro-Line Manufacturing Company. The cata- 
log contains complete engineering data for their 
line of hydraulic cylinders’, both high and low 
pressure, and air cylinders. The catalog is de- 
signed to assist the engineer in selecting and 
specifying the size and type of cylinder best 
suited for the job. It contains basic cylinder 
information with tabulations of dimensions so 
that proper cylinders can easily be found. There 
is also general information pertaining to appli- 
cation, method of piping, and pressure losses 
through fittings and valves. The book is well 
illustrated, 
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HYDRAULIC HOIST CYLINDERS ... of 25 
and 30 ton capacity, for on or off highway appli- 
cation is described in a bulletin W 129 released 
by Gar Wood Industries, Inc. The hoists feature 
70 degree dump angle, an hydraulic cushion of oil 
in the cylinder head checks piston at end of stroke, 
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cylinders which open at either end to permit easy 
inspection and a cross head stop which eliminates 
possible piston over travel. Hoist specifications 
are also included. 
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MEEHANITE CASTINGS .. . Quick, handy 


reference table for the purpose of casting design 


. and specification are tabulated in a folder re- 
leased by Meehanite Metal Corp. Physical prop- 
erties such as tensile strength, compression and 

‘ modulus of elasticity ranges, fatigue and shear 


strength, brinell hardness, machinability are 
some of the many properties shown. The tabular 
summary in the folder is reproduced from the 
“Handbook of Meehanite Metals” which is a 
complete 75 page engineering manual on the 
metallurgy, properties and applications of Mee- 
hanite castings. 
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SNAP-ACTION SWITCHES ... designed for 
use as automatic safeties, limits and interlocks 
in electrical circuits, are described in Bulletin 
No. 54 released by Micro Switch, a division of 
Minneapolis-Honeywell Regulator Company. 
Supplementary data sheets 64a, 66, 68a, 71, P74 
and P75 have been added to complete the bulle- 
tin. Exterior dimensions are shown and the 
principle characteristics for each type are tabu- 


J. 1. C. standards 
RUGGED... 
Where it counts most! 


CARTRIDGE ... metallic rod-wiper, packing, bush- 
ing in one unit. 


RUGGED BODY .. . all steel end caps and barrel. 


PISTON RINGS . . . step-cut joint, long life, mini- 
mum leakage. 


PRESSURE .. . 2,000 psi heavy-duty . . . 3,000 psi 
non-shock. 
SIMPLICITY ... no tie-rods . . . no retainer rings. 


hydro-line Manufacturing Co. 


S605 PIKE ROAD ROCKFORD, ILLINOIS 
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Your kind of .. . 


Solenoid 


There JS something better in solenoid valves— 
the new Marsh Electrimatic. Bodies machined 
from solid brass stock mean extra strength, 
greater dependability. Coils are moisture and 
frost proof. Valves are tight seating, smooth, 
positive, quiet. Types for 
wide range of applica- 
tion: direct acting 
—or pilot 
operated 
for large 
capacity. 


will tell you how we 
can help you with 
your Solenoid prob- 
lems. 


MARSH INSTRUMENT CO. 
Soles affiliate of Jos. P. Marth Corp. 
DEPT. 36, SKOKIE, MLL. 
Export Dept, 1%, Skokie, Hil. 


What's Your Hydraulic 
Line Problem? There's an 
answer in the ONLY 
COMPLETE SELECTION 


ULRIX offers a model and size 
for any problem — standard and 
break-a-way types. ULRIX 
QUICK COUPLERS connect 
under pressure without tools. 


WRITE for FULL DETAILS. 
co. ROANOKE, ILI 


QUICK COUPLERS 
For All Hydraulle Lines 


ULRICH MFG. 
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TO RECONDITION 
DIRTY HYDRAULIC 
OIL YOU NEED... 


NOW YOU CAN HAVE BOTH 
A FILTER AND A VAPORIZER 
IN ONE COMPACT UNIT— 


Oil Conditioner 


The Hoffman Oil 
Conditioner re- 
stores contami- 
nated hydraulic 
oil to a “like 
new” condition. 
The unit oper- 
ates unattended, 
removing both 
soluble and in- 
soluble material 

, from dirty oil 
and recirculating clean oil to the hydraulic system. 

The cartridge filter removes all insoluble sludge, acid 
and metallic particles. The oil vaporizer, operating with 
low temperature and low vacuum, drives off water and 
other soluble liquids, 

The Hoffman Oil Conditioner assures clean hydraulic 
oil at all times with little maintenance. The unit oper- 
ates with no moving parts except motor and pumps. 
No high speed bearings or parts to increase repair and 
replacement costs. 

Models are available from 25 to 600 g.p.h. Portable 
Oil Conditioners are available where a more flexible 
operation is needed, 

Write for detailed case studies or for Bulletin A-667 
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lated. Many types are cataloged including low- 
force switches with lever actuators, roller plunger 
switches, double throw switches, sub-miniature 
switch and magnetic blow-out switches. These 
are only a few of the types illustrated. 
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FLEXIBLE COUPLINGS ... their value and 
many advantages, all of which is compiled in a 
136 page catalog by the Poole Foundry and Ma- 
chine Company. This catalog No. 53 covers every 
phase of flexible couplings. Complete with ade- 
quate description of how the coupling functions 
and engineering data on each of the types avail- 
able. Many illustrations show various types of 
applications. A cross section view is shown with 
each type coupling giving all dimensions of 
coupling, shaft diameter, keyways etc. 
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KELON-T SPIRAL BACK-UP RING ... is 
described in an engineering bulletin No. 1010, 
released by W. S. Shamban & Company. Other 
products covered are the Traub Seal designed 
as a replacement for the usual stem type packing, 
fluoroplastic laboratory ware, standard “O” rings 
and valve packings. Other bulletins show what 
Kelon-T (Teflon) is and the applications, the 
properties of Kelon-T, properties of Kelon-F 
(Kel-F, Fluorothene), weights of rods and tubes, 
Kelon-T and Kelon F sheets, Kelon-T strip, 
Kelon-T and Kelon F tubing and “O” rings for 
specia) sealing. These engineering bulletin num- 
bers are 1001, 1002, 1003, 1004, 1005, 1009, 1011 
and 1012. 
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VALVES... A new 48 page catalog No. 200 
has been released by the Bridgeport Thermostat 
Division of Robertshaw-Fulton Controls Com- 
pany. The valves are used for electrical (direct 
current) or pressure control of a variety of fluids 
including air, alcohol, fuel, whitefuming nitric 
acid, liquid oxygen, hydrogen feroxide and hy- 
draulic fluids. The valves have been designed for 
guided missile and aircraft use but also find use 
in other industrial applications. The catalog con- 
tains 48 pages including illustrations and descrip- 
tions of various types, plus installation drawings 
and flow curves. ; 
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MATERIALS HANDLING ... An article titled 
“Hydraulic Power and the Industrial Truck” 
which appeared in the June 1953 issue of “Lubri- 
cation” a technical publication devoted to the 
selection and use of lubricants, should prove of 
interest. Requests can be filled for those interest- 
ed in obtaining the complete article. The back- 
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SERVING MODERN FINDUSTRY 


The WINDSOR , Regd Trade Mark 


VARIABLE 
ELIVERY PUMPS 


*VSG’ Auto Pumps are ideal for Injection 
Molding Machines, the Windsor 10 oz. Machine being a typical 
example. Standard ‘VSG’ Pumps and Variable Speed Transmission 
Gears are available for early delivery. Pump capacities 0-400 gal. 
per min.: pressure ranges 1,000, 2,000 and 3,000 p.s.i. Further details 
will be sent on request. 


‘VSG’ Variable Delivery Axial 
Piston Type Pump with 
Automatic Pressure Control 


VICKERS-ARMSTRONGS LTD 


VICKERS HOUSE + BROADWAY + LONDON + ENGLAND Cables VICASTRONG LONDON 
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USEFUL LITERATURE 


ground of mechanical materials handling, show- 
ing the growth of its usefulness, as industry has 
become more and more mechanized, reveals that 
now the success of mechanized material handling 
depends on two basic elements—namely the unit 
load and the industrial truck. The development of 
the industrial truck is discussed and many types 
of these trucks are deseribed. The application of 
hydraulic power in industrial trucks shows the 
many advantages in controlling the load which 
would otherwise not be available. The purposes 
of the many types of valves used in material 
handling applications shows the versatility which 
can be obtained with such devices. Helpful com- 
ments are made in regard to hydraulic oils and 
suggestions on preventative maintenance. 
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STUDMOUNT CYLINDERS ... for use in air 
and hydraulic systems, with interchangeable 
heads and mounting brackets are presented in a 
bulletin #225, released by Magicair Diy. Pneu- 
matic Products, Inc. Three styles are available; 
the studmount with the “in-line” part of the rear 
head ; the head “with a tongue” is used in the rear 
whenever the cylinder must be fastened down by 
means of brackets; the double ended cylinder is 


AND 
YOUR END 
USE 


R. P. ADAMS CO. INC. 
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“standard”. The features are shown and some 
descriptive material is given for each. An air- 
operated clamp type cylinder with a 1 in stroke 
is presented in bulletin #101. This miniature 
cylinder can be foot mounted, rear mounted, and 
front mounted. Installation dimensions are also 
included. 
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PISTON RINGS ... Cast iron and hardened 
steel die casting plunger piston rings are tabu- 
lated on a data sheet released by The Auto- 


Diesel Piston Ring Co. Diameters range from 2 


in to 454 in and in widths of 4, 4%, % and 1% in. 
Wall thickness is also shown for each diameter 
ring. Price list is available showing prices for 
both cast iron and hardened steel rings. 
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TEFLON .... tetrafluoroethylene resin is dis- 
cussed in a third revision of E. I. DuPont De 
Nemours & Co.'s technical bulletin on this sub- 
ject. The 12 page bulletin lists seventeen new 
applications in addition to those reported in the 
earlier edition of the bulletin. Various finishing 
systems of “Teflon” primers and enamels over 
metallic and non-metallic surfaces are discussed 
together with application methods, fusing opera- 
tion and handling procedures. 
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Get Air that's Specially 
AFTERCOOLED, SEPARATED, FILTERED 


249 E. PARK DRIVE 
BUFFALO 17, N. Y. 
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AIR VALVE ... recently introduced as wobble- 
rod air valve by Pantex Manufacturing Corp. is 
described in an 8 page bulletin No. 61861. The air 
valve, it is explained, offers to designers and users 
of machinery and processing equipment an on-off 
control with pneumatic systems. In addition to 
giving specifications, the bulletin evaluates the 
unique features of the valve and illustrates appli- 
cation ideas covering a variety of actuating 
mechanisms hook-ups and multiple valve arrange- 
ments. Included are photographs, both of the 
valve and its use in cam actuated mechanisms, 
sectional drawings to permit study of the valve’s 
internal check valve, exhaust valve and other 
features. Installation diagrams, with all necessary 
dimensions are also included. 
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AIR AND HYDRAULIC CYLINDERS ... 
are described in a folder offered by Petch Manu- 
facturing Co. The various types illustrated are, 
the tie-rod design, internal keeper ring type, 
automotive heavy duty air, and boosters 


type. A cross section view of the tie-rod design 
shows the construction of the unit. 
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ROTARY PUMPS. ... of various capacities are 
presented in an 8 page Catalog 954 prepared by 
Geo. D. Roper Corp. How the pumps operate. 


Available for the first time! 
FLUID POWER CIRCUITS 


It's the first time that more than 80 air and hydraulic 
circuits drawn to JIC Standards have been published 
under one cover. This 32 page booklet will help you 
with design and maintenance problems of your fluid 
powered equipment. Here are some of the subjects 
covered: 

Pump Unloading Methods 

Pressure Regulating Circuits 

Speed Control Circuits 

Accumulator Applications 

Sequencing Methods 

Motion Synchronizing Cirevits 

Electrically Controlled Circuits 
Locking Circuits 


APPLIED HYDRAULICS Magazine 
1240 Ontario St. 
Cleveland 13, Ohio 


Please send me ......... copy (ies) of “FLUID POWER 
CIRCUITS” at the price of 50 cents per copy. Check 
is enclosed. 


and | 
tanks. All pressures and bores are given for each | 


DERI Morons 


The pioneers of 
the new €Elisabethan Age. 


LOCOMOTIVE INCORPORATING 
DERI SINE HYDRAULIC POWER TRANSMISSION. 


PUMPS 


STRAIGHT LINE FLOW NO PULSATION 
HYDRAULIC & DYNAMIC BALANCE 
WORKING PRESSURES UP TO 2000 P.S.I. 


HIGH VOLUMETRIC EFFICIENCY AT ALL 
PRESSURES 


CAPACITIES UP TO 100 G.P.M. 


MOTORS 


UNIFORM TORQUE AT ALL SPEEDS 
STARTING TORQUES UP TO 4000 LBS/INS 
OUTPUT POWERS UP TO 100 H.P. 

SPEEDS UP TO 1500 R.P.M. 

FULLY REVERSIBLE 


FULLY PATENTED THROUGHOUT THE WORLD. 


Room 1802, 100 BUSH 
FRANCISCO. 

GODALMING, SURREY, ENGLAND 


Circle 33 on Reader Service Card 


ace 
| 
| | 
| 
/ 
| 
| 
a 
| | (ENGINEERS) LIMITED 
| 
| 
| 
Company 
March, 1954 129 


Circle 134 on Reader Service Card 


USEFUL LITERATURE 


complete with colored illustrations, data tables 
and construction features are given very com- 
pletely. One series of pumps, rated at 60 psi is 
designed to handle thick or thin liquids at slow 
speeds. Another series is adaptable to pressure 
lubrication, hydraulic service, fuel supply or 
transfer work pumping clean liquids. Available 
are pressures of 25, 50, 100 and 150 psi. Still 
another series is used for all types of hydraulic 
mechanisms, steel mill equipment and wherever 
high pressures are required. These pumps are 
for pressures up to 1000 psi. 
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AUTOMATION ... of machine tools is pre- 
sented in a 24 page hnochure in color by Turchan 
Follower Machine Company. The three main 
divisions of the company are covered which are, 
Sys hydraulic duplicating attachments for standard 
nn, mane inachine tools, designing and building complete 
Weight Load) , _ control systems for machines and complete new 
tracer-controlled machine tools made by the com- 

pany. Each of these subjects are covered very 

Mia | completely with illustrations and applications. 
Wi c F me _ This question is raised, “Why buy new machine 

1ggins _ tools to increase shop capacity when a servo- 
control system can be applied to your present 

B. 8. WIGGINS O11 TOOL COMPANY, | machines to increase machine capacity at lower 


31424 East Olympic Bovlevard, Los Angeles 23, California | cost”. 
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Widely Adaptable 


NOPAK Model “V” 3-and 4-Way 
PILOT OPERATED SLIDE VALVES 


Pilot Pressure or Bleeder Operated . . . these 
NOPAK Model “V" Type AR, 4Way Pilot unique valves permit an infinite variety of 
cycling in the direct or remote control of contin- 
shifte y energizing normally closed 
J.way solenoid pilot. uous or intermittent cylinder action. They may 

be energized by means of 2-way hand, cam or 

foot poppet valves or with solenoid pilot or 
NOPAK Medel “V" Type Pilet bleeder valves. Light weight, all-aluminum 
Operated Slide Valve. Balanced piston is construction, simple design and small size make 
them extremely versatile, and adaptable to 
pilots. many uses which other valves cannot fulfill. 


Operate at air pressures from 20 to 150 psi. 


GALLAND-HENNING NOPAK DIVISION © 2743 S$, 31st St. * Milwaukee 46, Wis. 


Write for = = 
NOPAK — 
Bulletin V 
= - = = 


Representatives 
in Principol DERS 
Cites DESIGNED for AIR and HYDRAULIC SERVICE 
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WATER FILTERS ... have been added to the 
regular Marvel Engineering Company filter line 
without changing the basic design. The sump 
and line type units have been adapted for water 
application. Catalog 300 gives complete infor- 
mation on the filter. These filters will remove 
foreign matter and thus prevent damage to 
pumps and they eliminate scoring of cylinders 
and valves. Grit and other impurities in the water 
j may result in the scoring of sliding or rotating 
surfaces, as well as impairing the smooth func- 
tioning of pumps, valves, cylinders, regulators, 
gages, ports and orifices. All pertinent data is 
given with regard to types, sizes, gpm, screen 
mesh, filtering area etc. 
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ROTARY PUMPS. ... using the gear-within-a- 
gear principle are presented in an 8 page booklet 
released by Viking Pump Company. With every 
revolution of the pump shaft a definite amount 
of liquid is drawn into the pump, filling the 
spaces between the teeth in the idler and rotor 
as they pass the inlet port. The liquid is forced 
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PROMPT SERVICE—LOW COST 


® Flexible Hydraulic Control 
Lines. 


® High Pressure, Wire Braided 
Hose Assemblies Withstand 
Flexing, and High 


Thoroughl 
to all Hydraulic 
® Carlyle Hydraulic Hose 
Assemblies are Fabricated to 
Exact Pressure, Length and 
Coupling Requirements. 
® Shipment of Hose Assem- 
blies are made Same Day 

is ved. 


out of the spaces into the outlet or discharge © Send for Hose 
port by the meshing of the teeth at a point mid- | Assembly Catalog. 
way between the two ports. Data charts show- | Available upon 


ing pertinent information, applications and fea- 
tures are included. Many types are illustrated 
including those for special applications. 
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CARLYLE RUBBER COMPANY INC. 
62-64 Park Place, New York 7, N.Y. © Di-gby 9-3810 


IF YOU HAVE A “DOWN-TIME” PROBLEM 
why not get the right answer at a cost 
that will not show up on your ledger 
UNTIL YOU ARE PERFECTLY SATISFIED. 


For precision-made seals 
use LINEAR “0” RINGS 


has served 


GISHOLT MACHINE CO. 


for many years 
and here is what they say 


“We use Briggs clarifiers to purify the oil for 
operating all our hydraulic speed selectors. Briggs 
is standard on all of our ram and saddle type turret 
lathes. With Briggs the improved performance has 
more than offset the cost.’ 


IF YOU MAKE OR US%Z HYDRAULIC EQUIPMENT 
we have a NO COST TRIAL PLAN that will interest 
you. Write today for complete information on 


HYDRAULIC OIL FILTERS 


with interchangeable cartridges for mineral 

oils, additive oils or non-inflammable fluids 

—for by-pass or high flow installation. 
THE BRIGGS FILTRATION COMPANY, Dept. 21 
RIVER ROAD, WASHINGTON 146, D. Cc. 

Without cost or obligation send me: 

Copy of your Hydraulic Booklet 

installation for up to 15 gal. capacity 

installation for up te 30 gal. capacity 


ENGINEERED PACKING 


L 
te 


LINEAR Inc., State Rd. & Levick St., Philadelphia 3 
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Leonerd M. Dorman 
Fluid Controls, inc. 


Kenneth Jenkins 
The Parker Appliance Company 


AZ 


Kenneth J. Downs 
Chiksen Compeny 


Post 
Scripts of 
Industry 


Fluid Controls, Inc., of Men- 
tor, Ohio, announces that Leon- 
ard M. Dorman has joined their 
organization as assistant general 
manager. Dorman recently re- 
signed his position as manager 
of the Plastics Division of Talon, 
Inc. to accept the new post. 
While at Talon he invented the 
high speed shuttleless loom and 
developed several types of plas- 
tic fasteners and the methods 
for producing them. 


Appointment of Kenneth E. 
Jenkins to the newly created 
position of industrial hydraulics 
division sales manager for The 
Parker Appliance Company of 
Cleveland is announced by 
LD. W. Holmes, vice president in 
charge of sales. The company 
is expanding its efforts in the 
field of fluid and hydraulic sys- 
tem components for applications 
on machine tools and mobile 
equipment. The industrial hy- 
draulics division sales will be 
coordinated and supervised by 
Jenkins from the firm's home of- 
fice in Cleveland, Ohio, Jenkins 
has more than sixteen years ¢x- 
perience in the hydraulics in- 
dustry. He formerly occupied 
an executive position in the in- 
dustrial sales division of Vick- 
ers in Detroit. 


Kenneth J. Downs, has been 
appointed chief design engineer 
of Chiksan Company, it has been 
announced by Gus N. Bagnard, 
chief engineer. In his new ca- 
pacity, Downs will supervise 
the design and development sec- 
tion of the engineering depart- 


News about people, 
monufacturers and 
sales organizations 


ment and will direct the opera- 
tion of the test laboratory. He 
has been with the company four 
years as a design engineer. For 
the past several years, Downs 
has been engaged in engineer- 
ing work both here and abroad, 
particularly in the automotive 
industry. 


Robert C. Kerr has been ap- 
pointed branch manager of the 
Detroit office of Graton & 
Knight Company, replacing Wil- 
lard A. Stearns who passed 
away in December. Kerr was 
formerly a sales engineer in the 
Detroit office. Before joining the 
company in 1952, he was the 
New Jersey district manager for 
Air Products, Inc. William L. 
Harris has been appointed sales 
engineer at the company’s De- 
troit office. He was formerly 
engaged in production and lab- 
oratory work on synthetic rub- 
bers at the affiliate company, 
International Packings Corp. 


The Darling Valve & Manu- 
facturing Co., Williamsport, Pa., 
has announced the appoiniment 
of Bertil E. Lingstrom as mid- 
west regional sales manager. 
Engstrom joins the company 
after several years with Min- 
neapolis-Honeywell where he 
served as assistant sales mana- 
ger, and more recently as re- 
gional sales manager. He will 
head the sales in roughly a doz- 
en states extending from the 
east Ohio border to the west 
border of. the Dakotas, to the 
south border of Kentucky. 
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YOUR HYDRAULIC 
FILTRATION” 


INAL EQUIPMENT 


RS FOR avery INDUSTRIA 


ALL TYPES OF FILTE NEED 


Post Scripts of Industry 


A new pilot plant for the pro- 
duction of a unique line of syn- 
thetic hose developed for the air- 
craft industry has been placed in 
service by Resistoflex Corpora- 
tion at Belleville, New Jersey, 
Edgar 5. Peierls, president has 
announced, The product, 
made basically of a plastic de- 
rived from fluorocarbon resins, 
is expected to handle the syn- 
thetic fuels and specially 
developed for the latest design 


new 


oils 


jet engines. These new fuels and 
oils are subjected to tempera- 
tures heretofore unknown in air- 
craft operation. Consequently, 
materials for handling them 
must not only be able to with- 
stand these extremes of tem- 
perature but must also be chemi- 
cally inert to resist corrosion. 
Initial reaction by major air- 
craft producers to original test 
material developed by Resisto- 
flex engineers was so great that 


If you need a cylinder with 2”, 3”, 4", 6”, 8”, 
10” or 12” diameter, and 6”, 12”, 18”, 24” or 36” 
stroke, check with us. We usually have it in stock and 
if we ship it air freight tonight, you will have it tomorrow 
or the next day. If you need a cylinder with a 
different stroke length, we have the necessary components 
to assemble and ship your cylinder in a matter of just a few days. 


* and when you get it, you will have a cylinder that 1s sturdy, 
reliable and built to give you long and satisfactory service. ° 


Bulletin 500 


Ledeen Cylinders are good cylinders. 


VALVES © CYLINDERS 
VALVE ACTUATORS 
AIR-MYORAULIC 
PUMPS & BOOSTERS 
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| division where he 


a pilot plant was planned im- 
mediately to meet the urgent 
need for additional test material 
and initial small production 
quantities. 


Ben W. Badenoch 
Vickers, Inc. 


Ben W. Badenoch has been 
| advanced to the position of air- 
| craft products sales manager at 
| Vickers, Inc. He will be based at 
the Detroit general offices. Bad- 
enoch has been associated with 

Vickers for five years in charge 
| of the west coast aircraft sales 
activities at the El Segundo of- 
fice. During the past year he 
also assumed responsibility for 
| the activities of a new special 
| products engineering group, at 

the company. Badenoch replaced 
_ T. B. Doe, Jr. who has been ad- 
vanced to the manufacturing 
will be re- 
sponsible for process engineer- 


| ing, tool control and allied ac- 
| tivities for all company products 
_at the Detroit, Omaha and Jop- 


lin plants. 


Edward N. Cunningham 
Precision Rubber Products Corp. 


Precision Rubber Products 
Corp., Dayton, Ohio has an- 


nounced the promotion of Ed- 


ward N. Cunningham from the 
post of assistant sales manager 
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to that of sales manager. C un-| 
ningham joined the technical) 
sales staff of the company in| 
1951. Prior to that, he was with| 
the B. F.. Goodrich Company, 
Akron, Ohio. His experience has | 
included both sales and technical | 
service work, much of which! 


has been with the specialty syn- SEND your ifications for hydraulic 
thetic rubbers. He has served cylinders to American, specialists in hollow 
, on a number of technical com- boring and honing. We manufacture from 
mittees, whose chief function tubing or forgings in carbon or alloy steels 
was to develop rubber specifi- up to 15” LD. Over 40 years experience 
1 cations for the automotive and Telephone backed by precision machines and skilled 
aircraft industries. , Mer craftsmen will save you time and money. 


The appointment of H. E. Pend yous 


liott as sales manager, The Wat- | 
son-Stillman Company, Division | AMERICAN HOLLOW BORING COMPANY 


of H. K. Porter Company, Inc.,| 1954 RASPBERRY STREET + ERIE, PA, 
Roselle, New Jersey, was an- 


nounced by A. B. Diss, vice pres- | tan 
ident general manager. Elliott | PECIA WY A | | C 

son-Stillman for the past twen- | 
ty-five years, and was instru-| 
mental in developing many lines | 
of hydraulic presses and equip- 
ment. R. W. Schreck has been | 
appointed assistant sales man-| 
ager specializing in plastics ma-| 
chinery sales. | 


Aud Now-A Gresen 
MULTI-CONTROL VALVE The wrong 


Capacity 24 GPM check valve cuse for fauity valve pertorm- 


can specify Circle Seal, 
e 


Another G t bl check thet 
viges a cnec vaive 
mph patente joating ng 
 gonatruction also eliminates 
In Quality a @d pounding or chatter and pro- 
vides unheard-of maintenance- 
Hydraulics free service life. 


For Mobile and 
General Industrial 
Applications. 


CIRCLE SEAL 
CHECK’ VALVES!” 


@ Relief Valve Has Replaceable Hardened Seat 

Smooth Positive Easy Control | faulty performance with” the 

@ Two Position Contro! Handle 180° 
Center sections are available mzking additional 


precision valves 


JAMES*DOND-+ CLARK 
2181 E. Foothill Bivd., Pasadena 8, Calif. 


Controls in this Multi-unit. 


Write for full details about this better built, money saving valve. 
GRESEN MANUFACTURING COMPANY 
628 Colfex Ave. Dept. H-24 Minneapolis 11, Minn. 
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WHETHER YOU NEED 


Cerl E. Schmitz 
Director of the National Conference 
on Industrial Hydraulics 


Carl E. Schmitz, vice presi- 
dent and general sales manager 
of the Crane Packing Company 
of Chicago, has been appointed 
director of the National Confer- 
ence on Industrial Hydraulics 
for 1954, The conference is spon- 
sored by the Illinois Institute 
of Technology and the Armour 
Research Foundation and a 
group of Technical Societies. 
Under the guidance of Mr. 


ence is fostering a model educa- 
tional program designed to im- 
prove the use, application and 
maintenance of hydraulic equip- 
ment. In cooperation with this 
program, a research laboratory 
has been set up at the Illinois 
Institute of Technology. The 
National Conference on Indus- 
trial Hydraulics will hold its 
Annual Congress next fall at 
the Sheraton Hotel in Chicago, 
Illinois, October 14-15. Out- 
standing papers will be read by 
some of the most distinguished 
engineers in the field of hydraul- 
ics. 


NFPA Meets in April 


HE National Fluid Power 

Association will hold their 
First Annual meeting at the 
Edgewater Gulf Hotel, Edge- 
water Park, Mississippi on April 
6 and 7. The first full meeting of 
this Association, formed only 
last May, will receive reports of 


Schmitz, the National Confer- functional committees, work out 


UCON 


2 


Deis 


and NON-FLAMMABILITY 

Ucon hydrolubes are hydraulic fluids that contain water for non- 
flammability. They are balanced formulations of water, an anti-freeze, 
and a water-soluble synthetic lubricant. They contain carefully 
selected corrosion inhibitors, metal deactivators, and anti-wear agents. 
As long as the water concentration is maintained, Ucon hydrolubes are 
non-flammable. 

For safety, economy, and efficiency—switch to Ucon hydrolubes. 
They can be used with conventional packings and seals—without 
revamping. 

Write today for the booklet, “UCON Hydrolubes,” F-7380. 


Shell and Tube 
HEAT EXCHANGERS 


690 standard models; lightweight, rugged, 
compoct. Single and multipass, fixed and 
removable tube bundle. Catalog on request. 


Young Radiator Company 
Dept. 44-C « Racine, Wisconsin 
Plants at Racine, Wis., and Mattoon, fil 


irbide and Carbon 
‘of Union Carbide and Carbon 
East 42nd Street New York 17, N.Y. 


lLeeders in Heot Transfer Engineering 
for Over 25 Yeors. 


“Ucon™ is a registered trade-mark of Union Carbide and Carbon Corporetion 
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and set up definite goals for the 
activities already established and 
elect officers for the next year. 
Committees appointed at the 
first Fall Meeting last October 
have, in nearly all cases, held 
either full or sub-committee 
meetings. A considerable vol- 
ume of planning and preliminary 
work has been done. No time has 
been allowed for Committee 
meetings during the two days of 


You can buy Quality 


PISTON 


Auto-Diesel Bronze Scraper Rings prolong the useful life of components 
used in pistons and therefore expensive down-time is reduced to a minimum. 
They are precision made by men who have specialized in rings since 1921. 
Auto-Diesel Scraper Rings are LONG-WEARING because they are made 
right. They have been tested at 2,250,000 cycles and found to fit perfectly. 
Can supply in sizes from %” to 18” LD. We also make rings and circular 
parts for jet engines. Auto-Diesel Engineers with years of experience back 
of them are qualified to assist in solving your ring problem. You are re- 
quested to write. 


the meeting. 

However, there will be a meet- 
ing of the Executive Committee 
on Monday, April 5. While a rec- 
reational program is available to 
members and prospective mem- 
bers who come a day early, chair- 
men of various committees may 
use the preceding weekend as 
well as Monday for completing 
committee projects. 

Barrett Rogers, Executive Sec- 
retary, NFPA, reports that the 
membership has passed 60 man- 
ufacturers in the hydraulic and 
pneumatic fields, John C. Hanna, 
Vice President, Hanna Engi- 
neering Works, is General Chair- 
man of the Association. 


THE AUTO-DIESEL PISTON RING CO. 
3137 Superior Avenue 
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seal tight 


without compound 


When Unerako Pressure Plugs are tightened, 
major and minor diameters are positively sealed, 
pressure tight without sealing compound. UNBRAKO 
Dryseal-Thread Pressure Plugs, in a full range of 
sizes from 44" to 14" NPTF, are available from 
your local Unsrako distributor's stocks. Write 
for literature. Stanparp Pressep Sree. Co., 


Jenkintown 2, Pa. 
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Get Longer Life of 
Components 
in Pistons, 


— SCRAPER 
RINGS 


AN 6231.1 to 71 


Do you need piston rings in small quantities? Auto-Diesel is especially 
set up for this type of business and can produce “short runs” economically 
and sell them at attractive prices. Since 1921 we have supplied hundreds 
of customers—-many of them exclusively. We also make circular parts to 
your specifications. Auto-Diesel Piston Rings are made up to 35” diameter 
for original equipment and for replacement in compressors, hydraulic cylin- 
ders, valves, ete. Write for prices. 


Write for Details 


S and 5 and SHAPES 
Cleveland 14, Ohio 1921" 


Double acting 
Trunnion Mounting 
BHEW 
hydraulic cylinder. 


cvunpers 


it's easy end practical to use BHEW hydraulic cylinders in 
your applications. Accurately honed barrels, hard chrome- 
plated rods, small O. D. and any type mounting desired are 
BHEW cylinder features. All types and sizes available in 
standerd and special O. E. M. designs. BHEW makes single 
and double acting, high and low pressure cylinders with 
cup-typs, ring-type or O-ring construction. Send specifice- 
tions of your requirements. 


trucks, eliminate surge as load starts 
down. Load weight controls rate of des- 
cent, full speed raising and empty fork 
travel. Write for details. 


Benton Harbor Engineering Works, Inc, 


BENTON HARBOR, MICHIGAN 


Pressure Operated 
Hydraulic Flow Con- 
trol Valves, for lift 
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Martin J. Laughlin 
Gibson Engineering Company 


Martin J. Laughlin joins Gib- 
son Engineering Company as 
field engineer. He attended 
Notre Dame University and 
Northeastern University. For- 
merly in design liason section 
of Boston Naval Shipyard, he 
will handle sales engineering in 
New England territory. 


Formation of International 
Testing Service, a division of 
Jackson and Church Co., 


Sagi- 


for original 
equipment 


naw, Michigan, to provide en- 
gineering services to firms fac- 
ing problems in testing, instru- 
mentation and related fields of 
research and development, has 
been announced by president, 
Clifford W. Stuart. Staffed with 
experienced scientists and en- 
gineers performing all types of 
testing utilized by industry, the 
organization is designed to pro- 
vide a number of services, in- 
cluding complete field crews 
to meet specialized problems in- 
cluding transient, dynamic and 
static testing. Director of ITS 
is Dr. Perry M. Banta, formerly 
manager of engineering test lab- 
oratory for Lockheed Aircraft 
Corp. 


The appointment of M. G. 
Lucke as superintendent of 
moulded hose, Quaker Rubber 
Corp., Division of H. K. Porter 
Company, Inc., Philadelphia, was 
announced by C. A. Dauphinais, 
vice president and general man- 


ager. Lucke will be in charge of 
all moulded hose production for 
the company. His experience in- 
cludes positions as hose develop- 
ment engineer and superintend- 
ent of hose production for rub- 
ber goods manufacturers. 


Arthur E. Jones and Wayne 
Belden were honored at the an- 
nual company dinner of the Ajax 
Flexible Coupling Co. Inc. for 
over 25 years association with 
the company. Mr. Jones, presi- 
dent of Arthur E. Jones Co., Inc. 
has represented Ajax through- 
out the central and western New 
York State territory throughout 
that period. Wayne Belden is 
executive vice president of Ajax. 


The Paquin Company in 
Cleveland, Ohio, has announced 
the opening of a new warehouse 
at 630 Brandt Street, Dayton, 
Ohio. This will provide faster 
service for their stocks of hy- 
draulic parts. The same items 
will be carried in Dayton as in 
Cleveland. The warehouse is 


vacuum pumps 


Motor-Pump 
Model 0406— 
Te .6 CFM, 25" 
vec. Wt. 16 
10%" 
long. 


V-belt Model 
1550.V2—Te 
10 cfm, 15° 
vec. For poper 
feeding, ete. 


Heavy: duty, 
fan-cveled 
Model 1065. 
V4-34, Te 28° 
voc, with MP. 


Heavy-duty, 
fen-cooled 
V-belt Model 
2565-V12A. 
Te 21 Crm, 
28° vee. 


Some accessories 


YOU GET HIGH QUALITY thot 
solves product problems with long- 
lived high performance . . . a re- 
sult of dependable rotary-vone 
design plus rigid quolity control. 


A WIDE CHOICE OF SIZES from 
five basic types to 24 CFM or 
28” vacuum. Some models oil- 
less construction. Our volume sales 
cut your costs! 


YOU GET FULL COOPERATION 
from Gast engineers backed by 
over 25 yeors’ experience build- 
ing vocuum pumps for original 
equipment. For willing coopero- 


tion, coll on Gast! 
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Write GAST— 

describing your 


Origine! Equipment Manufacturers for Over 25 Yeors 
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MOTORS COMPRESSORS VACUUM PUMPS 


(ve 


GAST MANUFACTURING CORP_ 131 Hinkley St, Benton Harber, Mick 


The Biggest p 
Biggest PLus ya 
in Cylinders 


For 


pressures 
up to 
1500 or 

3000 p.s.i, 


They're sturdy—dependable—economical 


Use the hydraulic cylinder that 
will always give you plus per- 
formance in your equipment. 
Designed constructed fo 
J.LC. standards, NEPTUNE- 
POWER PLUS cylinders are 
available in seven staudard 
mountings—series 1500 for oil 
and water pressures to 1500 
p.s.i.—series 3-1500 for pres- 
sures to 3000 p.s.i. 

@ Bores from 1 to 24 inches 

—Strokes to 18 feet. 

@ Pressure ring design per- 


mits head rotation te any 
pipe location. 

Precision fitted piston rings 
prevent by-pass while offer- 
ing minimum friction. 
One piece high pressure, 
self-adjusting, rod packing 


@ Single or double end rods, 
with cushion 


2228 Bellevue Ave. 
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Other series available for 
air pressure. 


Write fer Catalog AH 


WEPTUNE-POWER PLUS PRODUCTS CO. 
Detroit 7, Michigan 
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equipped with complete facili- merits of each were discussed. 


PREVENT 


ties, such as office, shipping The paper was prepared jointly 
room, hydraulic test stand and_ by R. E. Davis and C. G. Ellis. 
repair shop. All devices which Mr. Davis is also with The Oil- oO RING EXTRUSION 
are sold by the company, can gear Company. A movie was 


shown, featuring carriage and 
canning machinery drives. 


also be serviced by the company. 
The major items stocked are, 
steel tube fittings, hydraulic 
hose assemblies, directional 


THE RE/D way 
Tetlon 


valves, control valves, pressure 
switches, gauges, filters and ac- 

Baus "BACK-UP 
cumulators. 


ASME Hydraulics Meeting 


A meeting of the ASME fluid 
power sub-committee, of the ma- 
chine design division, was held 


on Tuesday, February 2, 1954, 

at the ASME Building. A. J. che ‘ 
DeMattio of the Watson Still- 
man Company, presided. The Orting Newly designed to BOTH 


Robert Von Rotz and rod diameter 


Tuthill Pump Company 
The appointment of Robert 
Von Rotz as chief engineeer of 
Tuthill Pump Company, Chi- 
cago, has just been announced 
by H. T. Kessler, president. Von 


speaker of the evening was C. G. 
Ellis, who is the eastern district 
manager of The Oilgear Com- 
pany. The subject of his talk 
was “Hydraulics in Automatic 
Control” in which comparisons 
were drawn betwen valve con- 


trolled hydraulic systems and Rotz has an extensive engineer- 
variable delivery pump-con- ing background covering many ee 0743 3715 Santa Fe Avenue 
trolled systems. The relative years of technical and manage- 56, Cols! 


AlR- MITE AIR CYLINDERS 


AIR-MITE Cylinders—made i in single 


LARGE PROCESSOR CHOOSES 
Nicholson Valves 
for LONG WEAR 


al Nicholson cylinder control valves recently completed 10 
years of constant use, without servicing, on an operation 
which had “proved too much for other fested units.” This 
report, from a large rubber firm, again confirms the 
fact that Nicholson valves, with their specially treated 
hard seats and non-corrosive lapping flat discs, become 
tighter with use. Nicholson furnishes valves for cylinder 
control, distributing and metering service, and for many 
special operating cycles. For air, gas, oil, steam, water. 


wherever power holding, pushing 
= or lifting is required, 
TE cylinders = your most 


Foot 
| models 
press. to 300 Ibs. 


Solenoid (left) 


models (right), 
press. to Ibs. 


CATALOG 552 
213 Oregon St., Wilkes-Barre, Pa. 
| 


NICHOLSON Uy 


TRAPS VALVES: FLOATS 
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ts, 
* Many times move accurate than leather a 
Much lower of friction. * Non- 
even-cut, split, solid * Write today 
| 
types, are high quality cylinders at a 
low price. Simple, rugged design and a 
4 compact construction give them long Parallel , 
life, permit easy mounting on jigs, Thrust - 
| | 
; Face / 4 / 
1. Ground and - 
polished steel ram 4. Bronze oilless 
3. strength Mounting 
alley Brass hose 
cylinder heads stems 
4415 W. CARROLL AVENUE « CHICAGO 24, ILLINOIS | a 
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ment will permit the company 


to continue its policy of close 
customer-management relation- 


ment experiences, with leading 
corporations. He brings with 
him wide training in research, 
development and design in both 
the low and high pressure pump 
fields. Prior to his joining, Tut- 
hill, Von Rotz served as chief 
engimeer with Applied Research 
and Development Corp. 


Eastern Company 
akes New Name 


A change in name is an- 


In addition to the change in 
name, which became effective 
February 1, 1954, The Airoyal 
Co. announces an enlargement 
of its management structure. 
Henry B. Drake, Jr. of the New 
Jersey office and Martin H. Lip- 
ton of the New York office, have 
jomed with Addison T. Smith 
and Walter A. Ellis. Both Drake 
and Lipton have had many years 
experience in the sale and ap- 
plication of fluid power com- 
ponents and systems. The in- 


ship. The Airoyal Co. offices are 
located at 1977 Springfield Ave., 
Maplewood, New Jersey and 6 
Church Street, New York City. 


nounced by The Airoyal Co., 
successors to Compressed Air 
Products. Since 1936, Com- 
pressed Air Products has been 
serving New York, New Jersey 
and New England as manufac- 
turers’ representatives special- 
izing in the sale of hydraulic 
and pneumatic components. The 
name AIROYAL is a combina- 
tion of the words “air” and 
“oil”, and was chosen as being 
more descriptive of the com- 
pany’s operation than the origi- 
nal name. 


MODERN AL? 
1 POWER 


BV SERIES VALVES 
INCH PORTS 3 WAY & 4 WAY 


CYLINDERS 


CONTROL 
VALVES 


PILOT 
VALVES 


All 
components 
required for 
complete 
automatic 
and sequence 
circuits: 


T CONTROL MODEL—SAME PEDAL AND 
. FOOT FOR 3 WAY & 4 WAY VALVES 


AND DOUBLE CAM STEM Moons EM gineering 
CAM— @ CONTROL of control 4. Manufacturers’ Catalogs 

PILOT PRESSURE  OOUBLE CAM— circuits 5. Product Classifications 


ACTUATION—PRES- 


SURE RESET. OLLER CAM— 
HANDLE— FOOT 
PEDAL — PALM 

BUTTON 

FOR CATALOG 


STOCKS IN PRINCIPAL CITIES 


CORPORATION 
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crease in the size of the manage- 


Walter Ellis 


Addison T. Smith 


Henry F. Drake, Jr. Martin H. Lipton 


Completely New! 


The 1954-1955 FLOW DIRECTORY of 
Material Handling Equipment... 
Packaging and Shipping Equipment. . . 
Supplies. 


A new “Tab Index” makes it easier than ever 
before for you to find any of the following out- 
standing information-packed sections: 


1. Engineering and Technical Data 
2. Who Sells or Rents Equipment 
3. Trade Mark Index 


Your FLOW DIRECTORY is your own library 
of authoritative information about material han- 
dling equipment and accessories. Order it now, at 
the special pre-publication price of $5.00 (After 
publication, the price will be $6.50). 


FLOW DIRECTORY 


1240 Ontario Street Cleveland 13, Ohio 
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Promotion of §. N. Bean, chief 
tool engineer of Lockheed Air- 
craft Corporation’s California 
division, to the position of chief 
manufacturing engineer for the 
company’s Georgia division has 
been announced, Bean, who has 
been with the company since 
1940 will assume his new duties 
in early February according to 
Burt C. Monesmith, California 
division vice president. He will 
fill a vacancy at the Marietta 
plant caused by the advancement 
of R. R. Kearton to assistant 
manufacturing manager. In a se- 
ries of other executive changes, 
J. A. Thomson, sales adminis- 
tration manager was appointed 
director of parts and services 
at California. He replaces C. F. 
Nielson, recently named direc- 
tor of military relations. W. A. 
Pulver, who has been works 
manager at Factory C will be- 
come chief tool engineer. H. D. 
duChemin, fighter assembly di- 
vision superintendent, becomes 
Factory C works manager. 


Appointment of C. B. Allen, 
Jr., as Detroit district manager 
of the Reliance Electric and En- 
gineering Company, has been 
announced by E. E. Helm, sales 
vice president. Allen succeeds 
J. L. Buell, Jr., who has resigned. 

Helm also announced the ad- 
dition of six application engi- 
neers to branch sales offices. 
They are: A. W. Bridges and L. 
W. Kutz, Philadelphia; C. A. 
Emmert, Baltimore; James 
W. Landers, Newark; William 
M. Morris, Jr., New Haven; and 
William J. Constandse, Cincin- 
nati. 


Robert G. Dobbin has been 
named manager, Commercial 
Engineering Section of Jack & 
Heintz, Inc., Cleveland, Ohio. 
It has been announced by Jo- 
seph Mulheim, the company’s 
chief engineer. Dobbin replaces 
E. P. Codling. Dobbin, who 
joined the company early this 
year as design engineer, will di- 
rect the engineering activities on 
fractional horsepower motors. 
For more than ten years he 
served as a designer of this type 
of motor with General Electric 
Company. Prior to joining the 
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Decco gives you a complete 
range of small, short-stroke, 
low-amperage, push or pull 
industrial Type Solenoids 
manufactured with all the high 
quality of Decco Standard Size 
Solenoids. Built to J.1.C. speci- 
fication, Decco Small Solenoids 


SPECIAL SOLENOID PROBLEMS 


2435 HILTON ROAD + DETROIT 20, (FERNDALE) MICHIGAN 


for small 


and light 
valving 


are shock-mou to reduce 
self-destruction) have silicon 
steel laminatigns for efficiency, 
hardened beryllium-copper 
plunger guide, and heavy 
Formvar/sinsulated magnetic 
wire igh flow point molded 
nylonybobbins. 
TO YOUR NEEDS 


with MONEL METAL INSERT 


Type for and Re Machinery 


1O INSTALL - TASTY TO CLEAN + LONG Low 


(CAPITAL Mrc.core 


5837 South Ashland Avenue 
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Chicago 36, iilinois 


Circle 34 on Reader Service Card , 
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= 
MEETS J.1.c. STANDARDS 
: 
CAPITAL HYDRAULIC OIL ALTER 
SIZES AND SCREENS TO FIT YOUR NEEDS) 
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company he was acting as motor 
consultant for International 
Electric. J. Parks 
Hutcheson, Jr., has joined the 
company as an application engt- 
motor 


Ceneral 


neer of the commercial 
section, according to Edmund C, 
Sulzman, vice president of sales. 
Hlutcheson 


the Ohio-Pennsylvania territory, 


has been assigned 
operating out of Cleveland. He 
replaces Anthony Schmidt who 
re ently became the firm’s first 
full-time commercial motor ap- 
plication engineer on the west 
with An- 
geles. Prior to joining Jack & 
Hieintz, Hutcheson was serving 
as manufacturer's representatiy e 
for the Master Electric Com 
pany, in Dayton 


coast, offices in Los 


HYDRAULIC ENGINEER WANTED 
Old established Eastern corporation 
needs man to provide real leadership. 
He should have thorough grounding 
in design and in engineering circuits 
and hydraulic elements. Wonderful 
opportunity to go places. Write full 
details in confidence. Box 3254 AP- 
PLIED HYDRAULICS, 


This Century de- 
signed and built Power 
Unit. 50 H. P. moter drives 


THE MARKET PLACE 


CLASSIFIED ADVERTISING 


DESIGNER WANTED 
Experienced designer of Hydraulic 
Presses for expressing oils is re- 
quired by old established manufac- 
turers of machinery. Applications 
are invited from candidates so expe- 
rienced and with the highest qualifi- 
cations. The principals are old estab- 
lished and conditions of employment 
accord with best modern practice. 
Applications, which will be treated 
in strict confidence, should give full 
details of age, training, qualifica- 
tions, experience and salaries earned, 
and should be addressed to Box 3154 
APPLIED HYDRAULICS. 


TWO SALES ENGINEERING 
OPPORTUNITIES 

Two excellent territories—(1) north- 
ern Illinois-Indiana and (2) central- 
western New York—open for sales 
engineers with successful records 
who are thoroughly experienced in 
sale and application of industrial 
hydraulic components. Properly 
qualified men will find substantial 
‘neome opportunity with this ex- 
panding manufacturer of hydraulic 
‘nits. Replies held in confidence. 
Send detailed resume to D. A, Came- 
ron, Sales Manager, Parker Appli- 
ane Company, 17325 Euclid Avenue, 
Cl vlard 12, Ohio. 


CIRCUIT ENGINEER WANTED 


Hydraulic Circuit and Application 
Engineer for West’s largest distribu- 
tor, designer and manufacturer of 
components and systems for indus- 
try. Extensive industrial experience 
required. Must be of unquestioned in- 

rity and desire to get ahead. Top 
salary and bonus. Imagination and 
resourcefulness required. Applica- 
tions strictly confidential. Send 
resume, photo and business refer- 
ences to E. H. Vickery, Vice Presi- 
dent, THE RUCKER COMPANY, 
4228 Hollis Street, Oakland 8, Cali- 
fornia. 


SALES ENGINEER WANTED 


For West Coast’s largest distributor. 
Outstanding territory open for top- 
flight experienced hydraulic-pneu- 
matic component salesman. Exten- - 
sive retail sales experience needed. 
College —— with some M.E. 
Leading lines only. We build com- 
cote line of power units to 500 H.P. 
Must have unquestioned integrity. 
Be imaginative and resourceful. Un- 
der 40. Compensation 7,000 to 10,000 
yearly plus expenses. Applications 
strictly confidential. Send resume, 

hoto and references to C. E. Rucker, 

resident, THE RUCKER COM- 
PANY 4228 Hollis Street, Oakland 8, 
California. 


variable delivery pump with 
meximum eviput ef 20 gpm 


et 5000 psi. 
gal. capacity. 


Century reservoir is 125 


YOUR INQUIRIES ARE INVITED 


Century Hyorautics, Inc. 


88466 GREENFIELD — DETROIT 28, MICHIGAN 
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Feem Rubber, Mi 
BARGAIN PRICES - 


SAVE 85%" GOVERWMENT SURPCUS 


WYORAULIC EQUIPMENT 


We stock ever 100,000 Hyerestic Cylinders 


1900 PS line 
Gives 20,000 tb. thrust vsing 
vhevst 


¥ 
os well as Weter and Fuel Punps, ete. 


320 PAGE-1954 EDITION 


Pecked with SENSATIONAL VALUES In @v't 


ere scopes, 
PRICED TO SELL! 
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| eye strain trom close work. adapted wherever tremendews power is needed 
Bincculer design gives third te push, pull, hotet, mould or drive, 
ER YNITS | viston. Allows freedom of beth 
HY edjvsteble heodband 
CUSTOM SITES 20" igth. 1h power 
complete line. 
ai 
Frame is 4° welded 
with handle. 2000 PSI pres- NOTE: Stocks inciude bargoins in Hy drow! |< 
8.0 S MOST AMAZING BARGAIN CATALOG 
GENERAL MERCHANDISE. Fully priced and 
Hivaweted. Thewsends of Items in Machine ond 
Fisttags, 
Pars, ate, Hand ond Power tools, Precision a] 
| \ we 
| 
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HAND HYDRAULIC 
PUMP 


Single and Double Designs 
to 20,000 PSI 
With or Without Reservoir 
Standard Reservoirs 


70- 160- 910-Cu. In. Capacity 


interchangeable Pistons 
Ye V2 inch 
l-inch Piston (Special) 


Pipe connections 4" N.P.T. 
Handle length is 18 inches. 


“We specialize in hand pump units to 
operate in temperatures from minus 
65 F to plus 160 F and with any ca- 


pacity reservoirs required.” 


The single pump with '4" or %" 
piston now available in stainless steel. 


635 E. 22nd St., Los Angeles |!, Calif. 


r_WILLIAN S. PINE— 
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PUMPS 
VALVES 
CYLINDERS 


“Husco” manufactures many standard and 
special hydraulic contro! units which include: 


Hydraulic Cylinders—all types 

Control to 30 GPM——2000 PS! 
Lever Operated Check Valves 

Reciprocating Vaives 

Rotating Swivels 

Check Vaives 

Package Power Units 


"HUSCO" CUSTOM BUILT 
HYDRAULIC CYLINDERS 
Complete lines of single-acting and double- 
acting cylinders, differential type, as well as 
telescoping cylinders, are available. All cyl- 
inders are built to customer application re- 
quirements. “HUSCO” cylinders are: 


(1) Designed to insure concentricity of 
quides which are piloted from the same 
diameter 

(2) Adequately guided to prevent any bear: 
full life of packings end sate-quarding 
against leakage 


(3) Provided with an adjust nut for teke up 
on the packings 


“HUSCO”" welcomes the opportunity to pre- 
vide engineering astistance on hydraulic prob- 
lems and in developing new hydraulic equip- 
ment 


Used on: 


Construction, Industrial, Material Handling 
and Agricultura! Esuipment 


HYDRAULIC UNIT 
SPECIALTIES CO. 


Pumps + Valves . Cylinders 


Wovkesha, Wis 
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(AN-623) 


Dirt means down-time for your 
hydraulic equipment! Dirt means 
damage to packings, cylinder walls 
and internal parts. STOP LOST 
PRODUCTION due to constant re- 
placement of packings. Keep dirt out 
with HYDRO-WYPE Scraper Rings, 
and you keep your equipment at peak 
efficiency longer. HYDRO-WYPES 
are precision-made for the precision- 
fit that keeps piston rods clean for 
more than 2,000,000 cycles—and at 
low cost, too. They meet or exceed the 
requirements of MIL-S-5049. Check 
these HYDRO-WYPE features: 


Sharp, clean scraping edges! 


99% to 99.5% rod contact! 
“Pre-Stressed” for controlled break- 
out friction! 

Approved Specification MIL-$-5049! 
Precision-fit! 


HYDRO-WYPES are widely used 
today by manufacturers of machine 
tools, aircraft and marine equipment, 
power steering units, railroad and 
road-building equipment, farm ma- 
chinery—in all types of hydraulic 
and mechanical components. 


Look for the HYDRO-WYPE decal 
when you buy hydraulic and pneu- 
matic equipment. You can tell the 
quality of a product by the compariy 
it keeps. 


Circle 47 on Reader Service Card 


Pantex Mfg. Corp. 114, 115 
Parker Appliance Co. 18, 19 
Pathon Mfg. Co. . 
Pesco Products Div. 

a9 Warner Corp. Cover 3 
Wm. Pine Co. 143 
Rubber Products Co. 2 
Pneu-Trol Devices Co., 123 
Precision Rubber Products Corp... 5 
Protective Closures, Inc. 102 

Racine Hydraulics & Machinery, Inc. 13 
Raybestos Manhattan, Inc. 
| Packing Div, ...... . 2 
Reid Enterprises . 139 
Rhodes Lewis Co. 
Rivett Lathe & Grinder, Inc. 83 
Roylyn, Inc. ........ 48 
s 
S-P Manufacturing Co. . 121 
Skinner Electric Valve Div. 

Skinner Chuck Co. . & 
Snap-Tite, Inc. 107 
Sprague Engineering ‘& Sales 106 
Standard Oil Co. . 
Standard Pressed Stee! Co. . 137 
Stratoflex, Ine. 110 
Sun Oil Company . 23 
Superior Tube Co. 18 
Summerill Tubing Co. Div. 

Columbia Stee! & Shafting Co. . 89 

T 
Texas Company .... 
Towler Bros. Patents) Lid. 

Electraulic Works 
Tuthill Pump Co, ... 20 
U 
Ulrich Manufacturing Co. . . 125 
U. S. Gasket Co. 36 
U. S. Hoffman Machinery ‘Corp. 126 
Vv 
Valvair Sue 26 
Vickers, 31 
w 

Warner Div. of Detroit 
Harvester Co. of N. no's Inc. 117 


Advertisers’ Index 


Monsanto Chemical Co. _. 
Mullins Mfg. Co. 
Kolaflo 


Neptune Power Plus Products Co. .... 138 
The New York Air ~~ + Company « 24 
W. H. Nicholson & Co 139 


° 
Oberdorfer Foundries, Inc. 
Oilgear Co. 
Ortman-Miller Machine Co... 


Waterman Engineering Co. i 
Weatherhead Company 
E. B. Oil Co., ine. 
Webster 


APPLIED HYDRAULICS 


| 
. 
KEEP. 
{) 
g 
wagon 
| Fat Dayton 5, Ohio 
| in Hydraulic and Electrical Equipment. 
Young Radiator Co. ......... 1396 
144 


POWER 


There’s only one best hydraulic pump for any job—and it's 
PESCO! On thousands of hydraulic applications with capacities 
up to 60 gpm and pressures to 3000 psi, PESCO Pressure Loaded 
PUMPS have proved to be the one best answer to continuous 
peak performance. 

When your requirement calls for dependable hydraulic per- 
formance with life-long peak efficiency, you'll want PESCO. 
And when your problem involves hydraulic power, you'll want 
to make use of the outstanding PESCO Hyiraulic Engineering 
Service—with specialists in YOUR hydraulic problems. It's 
yours without obligation—simply call or write the Home Office, 
Bedford, Ohio. 


PRODUCING THE BEST IN HYDRAULIC EQUIPMENT AND ELECTRIC MOTORS 


BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD . 


PRODUCTS DIVISION 
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DEPENDABLE PERFORMANCE 
CONTINUOUS NEW, PUMP EFFICIENCY 
AUTOMATIC ADJUSTMENT FOR WEAR 

LESS UNIT SPACE REQUIRED 

LOWEST LIFETIME COST 
Call or write the Home Office, Bedford, 
Ohio for full information on these out- 
standing PESCO PRODUCTS 
HYDRAULIC Pumps POWER-PACKAGES 


HyDRAULIC Motors ELECTRIC MOTORS 
CONTROLS AND VALVES 


BEDFORD, OHIO 
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32 pages of 


FLUID 
POWER 
CIRCUITS 


for air and 


hydraulic systems 


@ More than 90 hydraulic, pneumatic and electrical circuits 
@ Valuable to designers, sales engineers, maintenance men and training classes. 


@ Circuits provide solutions to general fluid power problems which include: 


Pump Unloading Methods Sequencing Methods 

Filter Installations Motion Synchronizing Circuits 
Prersure Regulating Circuits Electrically Controlled Circuits 
Speed Control Circuits Servo Applications 
Accumulator Applications Pilot Operated Circuits 
Booster and Intensifier Circuits Rotary Fluid Motor Systems 
Combination Air-Oil Circuits Hydraulic Locking Circuits 


SINGLE copy price $.50; from 50 to 100 copies, $.40 per copy; over 100 copies, $.35 per copy. 


To Order Your Copies Write: 


APPLIED HYDRAULICS 


1240 ONTARIO STREET © CLEVELAND 13, OHIO 
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